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ERS. 
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| by Sartorius von Waltershausen (edition of 1880), 
is, on the other hand, less satisfactory than that 
given later under Etna. This finely printed work 
is of value to all geologists and also to all public 
libraries. It contains, moreover, a characteristic 
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ITALIAN GEOLOGY. 


1, Bibliography of the Geology and Eruptive | portrait of the compiler, standing among the Vesu- 


’-henomena of the More Important Volcanoes of | vian tuff-beds, as some of us remember him in 
Southern Italy. Compiled with the assistance | 1906, a year highly memorable in the history of the 
of Madame A. Johnston-Lavis by Prof. H. J. | mountain that. he loved. 
Johnston-Lavis. Second edition, completed after , (2) Dr. Du Riche Preller’s collected papers on 
the author’s death by Miss B. M. Stanton and | the structure of western and north-western Italy 
edited with a preface and short life of the author | are the result of much close observation in the 
, B. B. Woodward. Pp. xxiv+374. (London: | field and of careful consideration of the published 
ihe University of London Press, Ltd.;, 1918.) | work of others. After each descriptive exposition, 
(2) Italian Mountain Geology. By Dr. C. S. Du | the author states his own conclusions, and the 
Riche Preller. Part i. The Piémontese Alps, | numerous references, given as footnotes, render it 
Ligurian Apennines, and Apuan Alps. Pp. | easy to pursug any controverted point in detail. 
i-99. Part ii. The Tuscan Subapennines and | He reasons that the marble of Carrara (p. 96) is of 
ilba. Pp. 101-92. (London: Dulau and Co., | Triassic age, since it has none of the schistose 
Ltd., 1918.) Price 2s. 6d. net each. character of the Alpine Permian. He furnishes 
| intere sting remarks on the pietre verdi of various 
-s abies | types, assigning them generally to submarine basic 
untiring worker, and the bibliography | P gning 8 > 
d | eruptions, dating from Paleozoic to Eocene 
now so handsomely published is a monument to | 
epochs. The penetration and overriding of Meso- 
the thoroughness with which his studies were pur- | 
| zoic rocks by granite in western Liguria are attri- 
sued. The Italian volcanoes, on account of their 
tay buted to intrusion in Cainozoic times, rather than 
anean | to transport of the crystalline rock by over- 


and their consequent accessibility very inquir- | . a 
ti demanded by Termier are viewed with some sus- 
€ | picion. The tone of the papers is far from contro- 


science of vulcanology. Sir William Hamilton, versial, and the bringing together of so much 
our Ambassador at the Court of Naples at the | matter of diverse interest is distinctly helpful to 
close of the eighteenth century, brought systematic | ,.olocists. We do not know why the author pre- 
and continuous ‘observation to bear upon the fers “Piémont ” to the English form, and he cer- 
phenomena of Vesuvius. Spallanzani, very little | 41) must not be nae a6 
later, undertook the description of Sicily. The | quite ” The 
contemporaneous and acute researches of Faujas | term is due to Haiiv and not to Delesse ( 24) 
de Saint-Fond among the extinct volcanoes of | its 
. ae 5 aterials | réfléchit le blanc . . . et que le diallage réfléchit 
with the products of active cones in Italy. Werner | ,antét le vert, qui est la couleut amie \de l’ceil.” 
of Freiberg, the exponent of cabinet geology, was | ~ camepice \. J. Core 
defeated when his pupil von Buch travelled south- | bie a sie 
ward of the Alps. The bibliography of South 
Italian voleanoes, as we, look back on memorable 
controversies, is indeed a conclave of great names. 
If we could rearrange the papers cited in the 
order of their dates, instead of the far more 


THE GROWTH OF SCIENCE. 


An Introduction to the History of Science. By 
Prof. W. Libby. Pp. x+288. (London: G. G. 


convenient author-system here employed, we | Harrap and Co., Ltd., 1918.) Price 5s. net. 
ould have a history of alarm and wonder JE cordially recommend this book to the 
cking, passing into more or less sober specula- ‘general reader as well as to educable 
tio n, and finally into patient observation varied | teachers and students of science. It is ad- 
, ng episodes. mirably written, the work of a scholar and 


the division of the subject in this work into | thinker who knows the value of restraint. 
Papers, Ce. Varner Srna has led to a repetition of | By careful selection of his illustrative material, 
many entries. This could have been avoided if | and by aiming, not at a chronicle, but at 
oe nh entry ra been numbered and a Uross- | an exposition of the great factors in the develop- 
w a made when requisite. This matter is | ment of scientific thought, he has succeeded in 
rth mentioning, since the repeated references giving us a really useful short history of science. 
‘ave very different bibliographic values. That to | With what Prof. Libby says in his preface regard- 
Pt Spe a Phlegreei,’’ for example, under | ing the educative value of school instruction in the 
ios a - = : e section on the olian Isles is | history of science we are in entire agreement, and 
ier er thaa the previous one in the section on | he has supplied the introductory book that was 
suvius. The ®olian reference to “Der Aetna,” wanted. It helps us to realise how the sciences 
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have grown up, that they continue growing, that 
their growth has had instructive vicissitudes, that 
their development depends on social as well as on 
personal factors, that they are democratic and 
international, and that they develop inter-linked 
with one another. 

The scope of the book may be briefly indicated. 
The banks of the Nile, the Tigris, and the Euphra- 
tes saw many interesting beginnings, e.g. in astro- 
nomy and medicine, for the most part oriented to 
practical needs. The deepening influence of 
abstract thought, often linked to observation and 
experiment, is illustrated by Thales, Pythagoras, 
Plato, Euclid, Aristotle, and Archimedes. The 
Roman practical and regulative genius is illus- 
trated by Vitruvius, with his fine conception of the 
synoptic dignity of architecture, ang we are led on 
to Pliny the Elder and to Galen. An instructive 
chapter on the continuity of science through the 
Middle Ages is followed by a discussion of 
the classification of the sciences, Bacon’s, 
in particular. The development of scientific 
method is illustrated by the work of Gilbert, 
Galileo, Harvey, and Descartes; and the funda- 
mental importance of measurement by the achieve- 
ments of Tycho Brahe, Kepler, and Robert 
Boyle. 

The story of the Royal Society is the diagram of 
co-operation in science; the early development of 
geology illustrates the value of interaction; in a 
vivid chapter Benjamin Franklin is taken as repre- 
senting the eighteenth century in its struggle for 
intellectual, social, and political emancipation ; the 
relation of science and religion is discussed in con- 
nection with Kant and the astronomers; Dalton 
and Joule illustrate the reign of law; Sir Humphry 
Davy is pictured as an ideal man of science; scien- 
tific prediction finds its classic illustration in the 
discovery of Neptune; the stimulus that travel 
gives to science is typified by Darwin’s Columbus- 
voyage; the relief of man’s estate by scientific 
discovery has its fine examples in the work of 
Pasteur and Lister; science as the mother of in- 
ventions is exemplified by the Langley aeroplane. 
Such are the subjects of successive chapters of a 
fascinating story, which ends with discussions of 
scientific hypotheses, scientific imagination, and 
the relation of science to democratic culture. Our 
only serious criticism is that the book takes 
relatively little account of biological science. 


WHALE-FISHING. 


Modern Whaling and Bear-hunting. A Record of 
Present-day Whaling with Up-to-date Appli- 
ances in Many Parts of the World, and of Bear- 
and Seal-hunting in the Arctic Regions. By 
W. G. Burn Murdoch. Pp. 320. (London: 
Seeley, Service, and Co., Ltd., 1917.) Price 
net. 

HE literature of the whale-fishery is large, 
and there is much delightful reading to be 
found in it. Scoresby still stands first and fore- 
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most; he had the true scientific eye, he told u- 
just what he saw, and we go to his books to reac 
not only of whales, but also of snow-crystals, an 
the heights of waves, and a multitude of othe: 
things that many have seen and few recorded 
But Scoresby was a little apt to be incredulous 
of the things he had not seen, and so it happene 
(for instance) that he led naturalists astray fo 
half a century by declaring that there was no suc!: 
thing as a “Basque whale.’’ We have also th 
old books of Martens and of Zorgdrager, anc 
many older accounts than these, from the days 0 
Baffin and of Edge and his Muscovy Company. 
And, besides all these, we have a long series © 
narratives, more or less exciting, of whaling 
voyages for the last hundred years and more, 
Colnett and Bennett and H. J. Bull, and man 
others, not forgetting among the older ones th: 
Commandeur Frederik Pietersz’s voyage to Green 
land “op het Schif De Vrouw Maria,’’ nor among 
the latest the romantic story of the “Cruise of th 
Cachalot.’’ 

To all these Mr. Burn Murdoch has now added 
another, to tell of “modern whaling’? in many 
seas, north and south and round the world; and 
he weaves into the story of his own adventurous 
voyages a lively account of the growth and recent 
origin of this extensive and prosperous industry. 
The reader may learn here, for instance, how old 
Svend Foyn spent years and years on the per- 
fecting of his “harpoon-gun,’’ and the planning 
of the little swift ships from which it was to be 
used; how, when all was complete, the great 
Finner whales and humpbacks, which had lived 
an innocent and unmolested life since the world 
began, were harried from sea to sea, and boiled 
down into oil and ground up into bone-meal and 
cattle-food ; how the whale-oil is “hardened ”’ into 
“white, tasteless, edible fat excellent for cooking 
purposes,’’ and how sensible men eat the whale- 
beef and find it excellent; and how Svend Foyn 
became rich thereby beyond the dreams of avarice, 
and his little town of Tonsberg, where his statue 
stands, became an important place and a busy 
centre of commerce and industry. 

The book is a gossipy one; it roves from one 
theme to another; it is full of stories, and some 
few of them (perhaps the usual small proportion) 
are good; and, better than the stories, it brings 
to our ears, for once in a way, the tune of some 
fine old lively chantey, like “Blow, ye winds, 
hey ho, to California.”” Every now and _ then, 
among the lighter stuff, Mr. Burn Murdoch lets 
us see that he is a shrewd observer, and better 


still, that he can, when he pleases, write ver\ 


| admirable English. 


Best of all, to our thinking, 
are some of his descriptive bits of really fine word- 


| painting: as, for example, of the “rich, colourful 
light of the Gulf Stream, that seems to increase 
/ south and westerly as you follow it, say, from 


again, of “that jewel of a Sea-town,’’ 


the west of Kirkcudbright to Spain, and west- 
wards till you come to the. Sargasso Sea’’: or, 
Ponte 


Delgado, San Miguel in the Azores. D. W. T. 
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OUR BOOKSHELF. the first time.’’ This, however, is not necessarily 
Dynamic Psychology. By Prof. R. S. Wood- a recommendation unless they cover a sufficiently 


worth, (Columbia University Lectures.) Pp. wide range of examples to be truly representative, 


210. (New York: Columbia University Press; and not much is said on that point. The section 

London: Humphrey Milford, 1918.) Price on fat “splitting” (i.e. decomposition into gly- 

6s. 6d. net. cerol and fatty acids) is one of distinct value, as 
Tis short course of lectures is designed to give t¢ also those on glycerine, resins, and recovered 
an account of the distinctive character of the Products. =? : , 
modern movement in psychology. It provides a In a work of this kind the facts are the import- 
sketch of the historical development of the science, ®t things, but it ord be pointed out, without 
and shows the revolution it has undergone, as hypercriticism, that the author is occasionally a 
essentially a part of, and determined by the trifle careless in his expression of them. Thus 
the conception of (p. 8) we are told that a certain distillation had 


modern science which has followed the abandon- ik = by dissolving ge in the oe 
ment of the geocentric point of view. Psychology which does not quite convey the idea intended. 


is the youngest of the empirical sciences, but in On p- 87 there sites directions to “drop in a melee 
none has the revolution been more marked and sulphuric acid (34°7 ee of concentrated acid and 
rapid. This is due to the fact that only in very 375 ©° of water), ’ which ae -_ be 
recent times have we come to recognise that psy- taken hed literally. The le a aR pIEE ethyl ethers, 

chology is something more. and other than a too, where esters of fatty acids are meant (p. 89), 


chapter in general philosophy, that it has for its 7 OOS: VER accurate—or, at best, is antiquated. 
subject-matter a class of empirical facts as distinct, nese, however, are ee blemishes. The 
as obstinate, and as capable of being abstracted book, as a whole, is a very practical and useful 
for the purposes of special study as the facts aid to the technical chemist. 
with which physics and biology deal. Prof. Wood- Natural Science in Education. Being the Report 
worth sees the real beginning of modern psycho- of the Committee on the Position of Natural 
logy in John Locke and the English empiricist Science in the Educational System of Great 
philosophers. Its notable advance in recent times, Britain. Pp. viii+272. (London: Published 
and the complete change it has undergone, are under the authority of His Majesty’s Stationery 
mainly due to the discernment of the significance Office, 1918.) Price 1s. 6d. net. 
of the facts revealed in abnormal psychology, and | THE report of the Committee, of which Sir J. J. 
also to the study of the instinctive basis of human | Thomson was chairman, appointed by Mr. As- 
nature. The “drive’’ and the “mechanism’”’ are | quith in August, i916, to inquire into the posi- 
the two factors which mutually condition one | tion occupied by natural science in the educational 
another, and it is the object of the modern psycho- | system of Great Britain, especially in secondary 
logist to discover their true nature and relation in schools and universities, was reviewed in our issue 
order to lay the foundations of a practical or of June 6 last (vol. ci, p. 265), and it is unneces- 
applied science. Although the lectures make no sary to emphasise its importance again. We wel- 
pretension to add anything to our theoretical or come the opportunity, however, of directing atten- 
practical knowledge, they are very valuable as in- | tion to its republication in convenient book form, 
dicating the new conception of the much-debated which will make it possible to have the report 
scope and method of psychology. among one’s :reference volumes easily accessible 
H. W. C. for constant use. It may be hoped that all future 
important Government reports may be issued in 
a similar style, for they will be much more likely 
to be studied than if printed on the old familiar 
foolscap sheets. 


Chemistry for Beginners and School Use. By 


lids in the Commercial Analysis of Oils, Fats, and 
their Commercial Praducts: A Laboratory 
Handbook. By G. F. Pickering. Pp. viii+ 
133. (London: C. Griffin and Co., Ltd., 1917.) 
Price 7s. 6d. net. 


Tuts is a book intended for the works chemist C. T. Kingzett. Third edition. Pp. 211. (Lon- 
who has to deal with oils, fats, and their products don: Bailli¢re, Tindall, and Cox, 1918.) Price 
as raw materials for his industry. The author 2s. 6d. net. 


does not treat of the elements of his subject, but |THE first edition of Mr. Kingzett’s little book has 
writes for those already engaged in the examina- been reviewed already in these columns (vol. xcix, 
tion and utilisation of fatty substances. A good p. 422). The opportunity provided by the demand 
deal of sound practical advice is given, such as, for a new edition of the book has been taken to 
for instance, the directions for taking samples of , add an additional part, illustrated by eighty-one 
materials to be examined. Bad sampling, it is figures, dealing with chemical apparatus and ex- 
ruly said, has caused far more differences between periments. Originally the volume was planned to 
vuyer and seller than the use of different methods give an introduction to chemistry to beginners 
of analysis. having no opportunity to witness or perform ex- 

The book includes a useful collection of ana- | periments, yet it may be doubted if the addition of 
lytical methods suitable for employment in works | the new part will render the book sufficiently prac- 
laboratories. The author remarks that all the | tical for use in most schools where chemistry is 
figures [numbers] given “are now published for studied. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.]| 


Production of Medusoid Forms from Gels. 

THE reference to the phenomena of ordinary drops 
in Prof. D’Arcey W. Thompson’s letter on ‘* Medusoid 
Bells" in Nature of August 8 has suggested to me 
the possibility of obtaining permanent imitations of 
such forms as he describes by producing drops of 
gelatin in a suitable medium. The latter must be 
one of the solutions which harden gelatin, must have 
a specific gravity very near that of the gelatin sol 
at the temperature at which it is used, and must 


possess an appreciable interfacial tension against the | 


sol. 1 have found that a solution of aluminium 
sulphate can be made which fulfils all these con- 
ditions. 

if 20 per cent. gelatin sol, which may be coloured 
with any convenient dye, is dropped into such a solu- 
tion from a tube about 4 mm. diameter, with its orifice 
from 2 to 8 mm. above the surface, rather interesting 
forms are obtained. The specimens do not lend them- 
selves very well to photographic reproduction, but I 
have drawn diagrammatically three typical cases. In 
all instances the crenated or stellate portion rests on 
the surface. With a 10 per cent. gelatin sol per- 
manent vortex rings can be obtained, as well as discs 
with a thickened rim, rings with a cylindrical fringe, 


SURFACE OF SOLUTION 


To approach more nearly to the conditions of the 
budding organism, it would be necessary to discharge 


the drops below the surface of the liquid. This pro- 
cedure entails some experimental difficulties, which; 
however, I hope to overcome. The forms so far pro- 
duced do not show to me any evidence of vibration, 
but appear to be completely explicable by the effects 
of surface and interfacial tension and of the removal 
of water from the gel. Further experiments may 
show such evidence, and it would be very interesting 
if they could furnish support for so attractive a hypo- 
thesis in view of its two prima facie difficulties: the 
origin and the persistence of vibration in a medium 
with the peculiar elastic properties of dilute gels. Per- 
haps the results described may induce others, more 
competent than I am to interpret their biological and 
morphological aspects, to make such experiments; the 
conditions may be varied in a great number of ways 
which will readily suggest themselves to anyone 
familiar with the properties of gelatin. 
Emit. Hatscuek. 
10 Nottingham Mansions, Nottingham 
Street, W.1, August 16. 
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Formule for Tetrahedron. 


PerHaps some readers of NATURE may be able to te! 
me whether the following results are new :— 

Let ABCD be any tetrahedron; BC=a, DA=a’, anv 
so for the other edges; (BC)=dihedral angle of whic! 
BC is an edge, and so on; (aa’) the angle betwee; 
BC, AD, and so on; a, f, y, 6 the areas of the face- 
opposite A, B, C, D respectively. Then we hav 
identically 

aa’ cos (aa’) + 46’ cos (b6’) + cc’ cos (cc’)=0 (i) 
aa’ cos (aa’) cos (BC) cos (AD) + 60’ cos (46’) cos (CA) cos (BD) 
+cc’ cos (ec’) cos (AB) cos (CD)=0 (ii) 


It is a known theorem, due to Steiner, that the fou 
altitudes of ABCD are generators of the same hype: 
boloid. With the help of (i) and (ii) I have foun 
that, taking ABCD as the tetrahedron of reference 
the equation of Steiner’s hyperboloid is, in volume co- 
ordinates, 

aa’ cos (aa’)\abyz cos (RC) + Byxt cos (AD)} 
+ bb’ cos (66')\B5s.x cos (CA) + yayt cos (BD); 
+ce’ cos (cc’) (AB) + aBst cos (CD)} =o: 


In these formula certain conventions have to ly 
made in the definitions of the angles (aa’), etc., s 
as to make the cosines come out with the prope 
signs. 

Another interesting result is that if V is the volum: 
of the tetrahedron, 

4a3875'\cos (AB) cos (CD) — cos (CA) cos (BD)} 
= 9V"aa' cos (aa’) 
with two other identities derived from this by inter- 
change of letters. 

All the formula can be translated into vector iden- 
tities; thus  aa’cos(aa’)=o corresponds th 
quaternion identity 

-y)a+(y-a)B + (a—B)y; =0, 
but the others do not seem to me to be so easil\ 
| derivable. G. B. Matnews. 
7 Menai View, Bangor, August 17. 


Rotating Discs. 


A NOTE in Nature, August 22, p. 491, referring to a 
recent article by Mr. H. Haerle, says: ‘‘ The problem 
of ascertaining the distribution and magnitudes of th: 
stresses in a revolving disc by means of mathematica 
formulz is tedious and complicated. With the excep- 
tion of the cases of discs of constant thickness and 
constant strength, for which definite integrals can lb 
found, the analytical solution involves highly comple» 
equations, and the ultimate result is doubtful.” May 
I point out that the ordinary approximate solution fo: 
the rotating circular disc of uniform thickness, whethe: 
complete or holed, invo!ves only simple powers of th: 
radius vector? The corresponding solution for the thi: 
elliptical disc involves expressions of an equally ele- 
| mentary type, though naturally longer. But in addi- 
| tion we have possessed for more than twenty vear- 
(see Proc. Roy. Soc., vol. Iviii., p. 39) a complet: 
solution for an ellipsoid of any shape rotating abou: 
a principal axis. ‘This involves only simple powers 0! 
| the variables x, y, z, and it applies, of course, to discs 
| of very varied shapes. All the ordinary elastic solid equa- 
| tions, whether internal or external, are exactly satisfied 
| in this case. Thus the uncertainties are only thos¢ 
| inevitable through the difference between th 
| ideal elastic solid problem and its realisation in 

practice. C. CHREE. 

August 26. 
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LORD BALFOUR’S COMMITTEE AND 
THE CHEMICAL TRADES. 

1. the many subjects dealt with by Lord 
-\ Balfour’s Committee on Commercial and 
- dustrial Policy after the War, in the attempt to 

rapple with the first term of their comprehensive 
relerence, viz. “What industries are essential 
to the future safety of the nation, and what 
sips should be taken to maintain or establish 
them? ’’ was that of the chemical trades. Un- 
fortunately, these trades were not very adéquately 
represented on the Committee, and there was prac- 
tically no one member of it who was able to speak 
from his own knowledge of much that is com- 
prised within so wide-embracing a phrase. It is 
sienificant of the Committee’s attitude towards 
what they apparently regarded as a subordinate 
and relatively unimportant section of our staple 
industries that its consideration is dealt with only 
when that of all the others had been disposed of. 
This may possibly be accounted for by the circum- 
stance that in all the other cases the members 
had before them reports from Sectional Depart- 
mental Committees appointed to consider the special 
circumstances of particular industries and to em- 
body their findings in recommendations with which 
it was the function of Lord Balfour’s Committee 
to consider further with the view of arriving, if 
possible, at a consistent and uniform commercial 
and industrial policy. Although the Committee 
alludes to memoranda from the National Health 

Insurance Commission and from the Pharma- 
ceutical Society and War Office with respect to 
certain drugs, mainly for Army use, there is 
nothing in the final report to show that it had any 
opportunity of considering any similar reports of 
Sectional Committees representing the various 
divisions of the chemical trades. This is greatly 
to be regretted. 

The subject of the present and prospective posi- 
tion of the chemical trades of this country, in view 
of their essential importance to the future safety of 
the nation, cannot be said to have been adequately 
considered as yet by any properly constituted body 
or bodies. Partial attempts have been made to deal 
with pressing difficulties arising from the shortage 
of dyes and drugs at the beginning of the war by 
a sort of hand-to-mouth policy. The enormous 
development of the manufacture of oil of vitriol 
required for the making of munitions has occa- 
sioned some perturbation of mind among those 
who are concerned with the future of the industry 
after the war, and a special Committee hds con- 
sidered and reported upon the matter. But as yet 
there has been no such collective action in the case 
of the chemical trades as we have seen in the 
case of the coal trade, the iron and steel trades, 
the engineering trades, in shipbuilding and marine 
engineering, the electrical trades, the trade in 
non-ferrous metals, and the textile trades. This, 
perhaps, may be partly due to the very diverse 

character of the industries which are comprised 
within the term “chemical trades,’’ but these are 
not more diverse than those comprehended by that 
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these chemical 
very small in point of 
output, and are represented by fe w firms of wealth 


of the textile trades. Certain of 


industries are, no doubt, 


or political influence. Some of these firms would 
unquestionably be enlarged, their number in- 
creased, and the variety and range of their pro- 
ducts extended, if the Legislature could be induced 
to make up its mind with regard to the future 
commercial and industrial policy of the Empire 
after the war; but so long as all is uncertain, and 
the Government waits on events, or is moved only 
by party considerations, capital will not be 
attracted towards the development of industries 
which may at any time be crushed by the relent- 
less and unscrupulous methods of German com- 
binations, protected and encouraged by an equally 
relentless and unscrupulous Government. 

Although Lord Balfour’s Committee has dealt 
with the question of the position and future pros- 
pects of the chemical trades, in regard to the 
future safety of the nation, in a very imperfect 
and inconclusive manner, it must be admitted that 
the Committee has been accurately informed of 
much that is, unfortunately, only too true concern- 
ing their past history, and the report contains 
much plain speaking in regard to the lack of 
enterprise and originality which British chemical 
industry, especially in a number of the smaller 
trades, has hitherto manifested. Lord Balfour and 
his colleagues are under no illusions as to the 
sources of Germany’s strength in the chemical 
arts. Her exports of chemical products in 1912 
were double those of the United Kingdom. In 
other words, starting from an almost insignificant 
amount, Germany, since she became an Empire, 
has doubled the chemical output of the nation 
which long regarded itself as the premier manu- 
facturing nation of the world. 


‘The predominant position,” it says, “of Germany 
in the world in these industries, and the remarkable 
progress made by that country in recent years, were 
due... mainly to the persistent and thorough 

manner in which scientific knowledge and research 
and business ability have been combined for the 
building up of a great and comprehensive industry.’ 
It points out that “for synthetic dyestuffs the dye- 
using industries, and in particular the textile trades, 
of the world were dependent upon a group of very 
powerful German companies, which to great technical 
ability and financial resources added a most effective 
marketing organisation. Closely related to the dye- 
making industry was the manufacture of synthetic 
drugs, in which again Germany dominated the world. 
In fine chemicals ...and a wide range of other 
chemical products, the German industry occupied an 
almost equally strong position. The large scale,” it 
adds, ‘‘on which the German industry operated, the 
great technical ability at its disposal, and its very 
elaborate organisation, made it possible to market its 
produce at a price with which British manufacturers 
could rarely effectively compete, and facilitated the 
frequent adoption of a policy of systematic ‘ dumping,’ 
with a view to the prevention of the development of 
competitive industries elsewhere.’’ And then follows 
this humiliating admission :—‘‘In numerous cases, 
both in respect of the classes of commodities already 
mentioned, and in heavy chemical trades also, British 
manufacturers had found it necessary, in order to 
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retain some i of the trade, to enter into agreements 
with their German competitors, and existed in some 
cases only on sufferance." 

There must be “something rotten in the State 
that brings a proud and powerful nation to such 
a pass as this. The Committee, in its “General 
Conclusions,’’ points out how we have allowed 
certain branches of production of great import- 
ance as a basis for other manufactures to come 
entirely or very largely under German control, and 
it enumerates many examples which have been 
made painfully familiar to us since 1914. “In all 
these cases the strength of the German position 
was due largely to persistent scientific work and 
organising skill.’’ It might have been added that 
this “persistent scientific work and organising 
skill ‘’ was directed by a “commercial and indus- 
trial policy’’ deliberately designed to strike at 
the welfare and even at the very existence of this 
Empire. 

Much of all this has been said many times 
already, but if the country is to be thoroughly 
aroused to a sense of the jeopardy in which it 
stands now that Germany has unmasked herself, it 
cannot be said too often. In stating its con- 
victions as to how the present position has been 
brought about, the Committee is also repeating a 
twice-told tale. It has been due to a number of 
causes. They are thus summarised in the report. 
First, the conservative influence of history and 
tradition, engendering a feeling of over-confidence 
in the maintenance of our position, and in the 
methods hitherto pursued, with but little recogni- 
tion of the necessity for constant vigilance and 
constant effort to meet the changing conditions 
and requirements of world trade. Secondly, the 
admitted success in many directions of the com- 
petition of Germany with the United Kingdom was 
due in part to the comparatively late entrance of 
German industry into the field; that economic con- 
ditions in Germany made cheap production pos- 
sible; that she started with all the advantages 
of completely modern equipment and without the 
handicap of a traditional organisation. Lastly, 
that, 
from the first there was in Germany complete re- 
cognition of the great value of the application of 
science to industry and the close co-operation of the 
two; this, though most strikingly exemplified in the 
chemical trades, may fairly be said to be characteristic 
of German industry as a whole. Amongst British 
manufacturers, though there were some marked excep- 


tions, there was, speaking generally, no such recogni- 
tion. 


It is admitted not only that the war has served 
to bring home to us the weakness of our 
economic position, but also that its requirements 
have roused us to an intensity of effort unparalleled 
in the industrial history of the nation, and in no 
branch has our potential power and productive 
capacity been more strikingly shown than in that 
of chemical industry. The Committee is glad to 
recognise that 
through British industry generally. the cutting off of 
foreign supplies, of commodities hitherto regarded as 
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indispensable and unobtainable except from abroad, 
has stimulated British manufacturers to efforts to fil! 
the gap by the provision of similar commodities o; 
adequate substitutes. In numerous directions attempts 
of this kind have been made,. with and withour 
Government assistance, to establish new lines of pro- 
duction of varying degrees of importance, and a sub- 
stantial measure of success has already been attained 
in some cases . . . and the knowledge and experienc: 
gained during the war should be a most valuabl 
asset in respect to our post-war trade. 


In the special cases of drugs and dyes it is nor 
only a question of competition with our enemies 
for a portion of the world’s trade. Apart from 
the purely commercial aspect, these things are 0} 
vital importance to the health and economic life o 
the nation, both in war and in peace. It is abso- 
lutely necessary for our national welfare—nay, 
even for our very existence—that we should be 
no longer solely dependent upon outside sources 
of supply, and it is therefore the bounden duty 
of the Government to see that adequate steps are 
taken to ensure that such a consummation shall 
be reached. If individual enterprise is unable to 
secure it, then it must be the business of the State, 
in the interests of national security, to undertak« 
its attainment. 


SCIENTIFIC WORK IN INDIA.) 


HE Board of Scientific Advice for India, the 
origin and functions of which were ex- 
plained in these pages three years ago (NATURE, 
July 8, 1915), has, like similar bodies else- 
where, felt the effect of war conditions. The 
board has been strengthened by the addition oi 
a representative of the Indian Munitions Board, 
and power has been conferred upon the president 


‘to appoint sub-committees, membership of which 


need not be confined to members of the board, for 
the purpose of dealing with particular investiga- 
tions. The board has found it necessary to 
modify the treatment of programmes of ‘work 
submitted by individual scientific departments, 
and to resolve that the annual report for 1916-17 
be confined to a brief statement of work actually 
done during the year, also that the bibliography 
of publications bearing on particular subjects be 
consolidated. But the establishment of a Zoo- 
logical Survey, recorded for the year under 
notice, has not affected the composition of the 
Board of Scientific Advice, representation of this 
subjec} having been provided for already. That 
its organisation should have been so slightly 
affected affords striking evidence of the soundness 
of the original constitution of the board. 


The report of the board for 1916-17 is an in- 


teresting document, and much of its contents, 
especially where the applications of science are 
concerned, may repay perusal outside India. In 
agriculture the low values of available phosphate 
in certain Indian soils—at times only ;}, to .1, of the 
amount usually regarded as necessary for fertility 


1 Annual Report of the Board of Scientific Advice for India for the Year 
1916-17. Pp. 172. (Calcutta: Superintendent Government Printing, India, 
1918.) Price rs. gd. 
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—have been under investigation. 


other soils. In this connection efforts have been | 
made not only to correlate potash-deficiency with 
disease in animals and plants, but also to utilise 
the ash of at least one proclaimed weed as a 
means of adding potash to the soil, and inci- 
dentally as a partial set-off against the cost of 
eradication. Botanical work has included, in 


So, too, have | 
been the low values of available potash in certain | 


addition to survey operations, much that is of | 


immediate economic importance. One notable 


instance is afforded by the device of a method of | 


selfing cotton, which is not only simple, but is 
also said to have proved successful. Much sound 
work has been: done with indigo, jute, opium, 
rice, sugar, and wheat on agricultural lines, and 
with grasses, as well as trees, on forestry lines. 
On the physical side we find that researches 
in solar physics ‘have included an investigation of 
the displacement of the lines of the solar spectrum 
compared with lines given by the electric arc. 
This study has supplied interesting results, and 
led further to a determination of wave-lengths 


in the spectrum of the planet Venus with results | 


that are of promise. In geology, besides survey 
operations, useful economic work has been done 
in connection with the output of wolfram. Three 


most notable item of economic geodetic work for 
the year has been the taking of hourly readings 
of a tide-gauge at Basra, erected in connection 
with military requirements. The constants de- 
duced from the reductions of these readings have 
been transmitted to the National Physical Labora- 
tory at Teddington, to admit of the tracing of 
tidal curves for 1917-18. Important also has 
been the compilation of a list of the plumb-line 
deflection stations of India and Burma. 

The work undertaken in connection with plant- 
and animal-pathology has been useful and 
varied. In this relationship an item which 
deserves attention is an account of practical 
tests of the use of hydrocyanic acid gas for the 
destruction of vermin. While less successful than 
might be desired in the case of houses, this 
method has proved satisfactory as regards rail- 
way carriages and ships. 

Appended to the report is a memorandum on 
work done for India at the Imperial Institute. 
\ striking item in this memorandum is the record 
of a sample of Assam-grown flax, valued in Lon- 
don under war conditions in December, 1916, at 


1501, per ton, which was found to compare favour- | 


ably with the medium qualities formerly received 
from Belgium. 

Perhaps the time is approaching when a body, 
ig 5 in its functions to this Indian board, may 

e brought into being so as to ensure for the 
oie departments of our various Crown 
Colonies that correlation of effort which, as this 
report testifies, already so happily attends the 
operations of the different scientific departments 
of the Indian Government. 
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| to the theory of errors, 


PROF. PAOLO PIZZETTI. 

geodesy sustained a_ serious loss 

by the death, on April 14, of Paolo Pizzetti, 
professor of geodesy in the University of Pisa. 
An account of Pizzetti’s work is contributed to 
the Atti dei Lincei, xxvii. (1) 9, by Prof. Vincenzo 
Reina, and the following particulars are mainly 
derived from it. 

Prof. Pizzetti was born at Parma in 1860, ia 
at the age of twenty qualified in the Engineering 
School at Rome. He afterwards remained there 
as assistant to the Department of Geodesy at the 
time when Profs. Pisati and Pucci had com- 
menced their researches on the absolute value of 
gravity. Prof. Pizzetti soon began to publish 
researches dealing with the determination of 
azimuth, conformal representation in geodesy, and 
similar subjects. In December, 1886, he was ap- 
pointed professor extraordinarius of geodesy at 
Genoa, and while there devoted his main attention 
with special reference to 
combinations of observations. It was then that he 
produced his important papers on the results of 
a system of direct observations, published by the 
Royal Society of Liége, and on the mathematical 
foundations for the criterion of experimental 


) | results, the last-named paper appearing in the 
new meteorite falls—all chondrites—have been re- | 
ported for 1916-17 from northern India. The | 


jubilee volume published in 1892 at the fourth 
centenary of the discovery of America by 
Columbus. We are indebted to Prof. Pizzetti 
for clearing up many points of doubt regarding 
the relative value of such concepts as measure of 
precision, mean error, probable error, and error 
of maximum probability. At the same time, 
he interested himself in the study of atmospherit 
refraction, on which he published papers dealing 
with the trajectories of light rays and the difficult 
problem of refraction in azimuth. 

In 1900 Prof. Pizzetti removed to Pisa, and in 
the following year he took charge of the classes in 
celestial mechanics. He here initiated an im- 
portant series of researches dealing with the figure 
of the earth and planets, and with Stokes’s formula 


| for the potential of a gravitating planet, of which 


he gave a rigorous proof. Previously some doubts 
existed as to the limits within which this expan- 
sion was valid, and these were set at rest by 
Prof. Pizzetti’s investigation. It is scarcely sur- 
prising that he did not escape from -the attrac- 
tions of the ever-popular and seductive “problem 
of n bodies.” 

The bibliography at the end of Prof. Reina’s 
notice enumerates ninety-two papers by Prof. 
Pizzetti, mainly devoted to geodesy, astronomy, 
and celestial mechanics, but including a few papers 
on pure mathematics and some reviews and articles 
of a more popular character. 

To the present writer the name of Pizzetti will 
ever be associated with reminiscences of a day at 
Pisa at the conclusion of the Mathematical Con- 
gress of Rome in 1908, where it was his privilege 
to meet Prof. Pizzetti and .his colleagues in 
friendly intercourse in the ‘‘Sala dei Professori,”’ 
a room reserved for these informal gatherings at 
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the Hotel. Nettuno. It is true that we have pro- 
fessors’ common rooms in this country, but there 
was a certain indefinable element about the “Sala 
dei Professori’’ which we seem rather to miss 
here. G. H. Bryan. 


NOTES. 


We announce with deep regret the death on 
August 26, in a flying accident, of Prof. Bertram Hop- 


kinson, C.M.G., F.R.S., professor of mechanism and | 


applied mechanics in the University of Cambridge. 


THE position of the company known as British Dyes, | 
Ltd., appears to have been at last determined by the | 


results of a meeting at Huddersfield, on August 21, at | 


which the shareholders approved, by an overwhelming 
majority, a seheme for amalgamation with Messrs. 
Levinstein, Ltd., of Manchester. It will be remem- 
bered that British Dyes, Ltd., was the company formed 
in 1915 on the basis of the previously well-known firm 
of colour-makers, Messrs. Read Holliday and Co., and 
subsidised by the Government to the extent of a million 
sterling, with extra provision for research, There have 
been many expressions of dissatisfaction with the pro- 
gress made under the original directorate, and the 
view hag already been expressed in the columns of 
Nature that the board required amendment by a larger 
representation of science in its composition. In the 
statement made recently in the House of Commons by 
Sir Albert Stanley this aspect of the question was not 
referred to, but the conditions laid down appeared to 
afford satisfactory guarantees that after the war there 
would be such a restriction of imports as to afford 
time for the struggling industry to be firmly estab- 
lished, while the dye users would be sufficiently pro- 
tected as to both supplies and prices. There can be 
no doubt that the amalgamation when effected will 
have good results in putting an end to undesirable 
competition between the two companies and in bringing 
the operations at British Dyes, Ltd., under the in- 
fluence of Dr. Herbert Levinstein’s experience, which 
really amounts to giving science, as against pure 
finance, a more definite position in respect to the 
affairs of the company. The history of the origin and 
progress -of the famous colour works of the Badische 
Company at Ludwigshafen on the Rhine has still to 
be written so as to be at once instructive and con- 
vincing to the British commercial world. 


Tue David Livingstone centenary medal of the 
American Geographical Society has, it is stated in 
Science, been awarded to Col. Candido Mariano da 
Silva Rondon in recognition of his valuable work of 
exploration in South America. 


Ir is announced in Science that Prof. S. J. Barnett 
has resigned his post as professor of physics at the 
Ohio State University in order to accept the position 
of physicist in charge of experimental work at the 
department of terrestrial magnetism of the Carnegie 
Institution of Washington. Prof. Barnett entered 
upon his new work at-Washington.ou July 15. 


Tue Council of the Institution of Electrical En- 
gineers has been in communication with the Ministry 
of National Service with reference to the utilisation, 
with due regard to their skill, of members of the 
institution called up for military service under the 
Military Service Act, 1918, No.2. With the view of their 
being posted, so far as vacancies are available, to 
technical units, members of the new military age, on 
being called up for military service, are therefore in- 
vited to communicate with the secretary of the in- 
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stitution, who will supply them with the form an 
certificate approved by the Ministry for this purpose 


THE twenty-ninth annual general meeting of the In. 
stitution of Mining Engineers will be held at Uni 
versity College, Nottingham, on Friday, September 1; 
under the presidency of Mr. Wallace Thorneycrof 
The Institution medal for the year 1917-18 will be pr: 
sented to Mr. C. E. Rhodes. The following paper 
will be submitted: A Method of Determining th 


| Magnetic Meridian as a Basis for Mining Surveys 


T. Lindsay Galloway; The Chance Acetylene Safety 
Lamp, W. Maurice; Recent Developments in th 
Coalfields South of Sydney, New South Wales, Dr. 
J. R. M. Robertson. 


No. 10 of the Berichte der deutschen chemische, 
Gesellschaft, which has been published after som: 
delay, contains the announcement of the death of Di 
Johannes Thiele, professor ot chemistry in the Univer- 
sity of Strasburg, at the age of fifty-three. Prof. Thiel 
first became well known by his work en nitro- an 
amino-guanidines, which opened up new methods o 
preparing hydrazine and hydrazoic acid, and secure: 
for him an appointment as extraordinary professor a 
Munich. Here, as a result of Baeyer’s work on the 
reduction of muconic acid, he took up the study o! 
what were afterwards called conjugated double- 
bonds, and developed his theory of partial valencies 
by which he was best known. Prof. Thiele was ap- 
pointed successor to Fittig at Strasburg in 1902. 


Tue German Chemical Society has celebrated its 
jubilee by collecting a fund of 23 million marks fo: 
the more extensive publication of chemical works 0! 
reference, such as Beilstein. We notice further, in « 
report of the annual general meeting, that an agreement 
has been concluded with the Verein deutscher Chemike: 
with regard to publications. The Chemisches Zen- 
tralblatt will deal more fully with technical chemistry. 
and will be available to the members of the latte: 
seciety at a reduced rate. The Berichte will be sub- 
divided, one section dealing with reports of meetings. 
notices, etc., the other containing the original 
scientific publications. The annual subscription to th 
German Chemical Society will become 1o marks, bu: 
will then only entitle members to receive the first o! 
the above-named sections. A separate subscription 
will be required for the scientific section, as was 
already the case with the Zentralblatt. 


Dr, A. C. Happon discusses in the August issue o/ 
Man, with numerous sketches, an anomalous form of 
outrigger-canoe attachment in use in the. Torres 
Straits, and its distribution. The normal arrangement 
of connecting the float to the outrigger booms is in 
the Y form. This occasionally becomes modified int: 
the V or U form. Some doubt still exists as to the 
origin and distribution of these modifications. But 
Dr. Haddon states that his ‘“‘main object in compiling 
these notes is to emphasise how suggestive such an 
apparently insignificant feature as an outrigger attach- 
ment may be in the elucidation of the problems of 
distribution.”’ 


Mr. T. SHEPPARD has reprinted from the Naturalist 
for July an account of a small but interesting exhibit 
of Bronze-age weapons from the collection of the late 
Cotterill Clark, now deposited in the. Doncaster 
Museum. The specimens include a_rapier-shaped 
blade, six spears, one flat axe, eight palstaves, three 
socketed axes, and a chisel, all from the eastern side 
of Doncaster. where, owing to the prevalence of fen 
bogs, such objects would be likely to be lost. One 
of the palstaves is of a somewhat. unusual pattern, 
those with a transverse edge; as Sir J. Evans re- 
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marked: ‘‘Palstaves of the adze form, having the 
blade at right angles to the septum between the 
flanges, are seldom found in Great Britain.” He 
figures examples from Cumberland and Lincolnshire, 
and mentions other specimens. The Doncaster 
example is different from any described by Sir J. 


Evans, but approaches nearest to that from Lincoln- 


re. 


(x the Museums Journal (vol. xviii., No. 2, August, 
1918) Mr. Harlan I, Smith, archeologist, Geological 
Survey, Canada, in a paper entitled ** Archzxological 
Museum Work and the War,” remarks that the war 
has cut off from many firms in Canada and the United 
Siates the supplies of new designs in many indus- 
tries, such as the textile trades, which were supplied 
by: foreigners. To meet the sudden stoppage of the 
design supply, the writer has prepared an album of 
archeological specimens found in Canada suitable as 
motives for distinctive Canadian decorative and sym- 
bolic desigas and trade-marks. In the same way in 
America designers have been developing designs from 
aboriginal objects in the United States museums, 
specimens from Peru, Mexico, the South-Western 
States, Siberia, China, etc. Though the colour com- 
binations in silks woven from some of the designs 
developed from New World specimens are poorer than 
aboriginal colour combinations, yet these silks met 
with a ready sale, thus proving that aboriginal designs 
are not, as some have believed, crude, but can be 
successfully used in modern industries. 


THE July issue of Science Progress contains an in- 
teresting article by Sir Henry Thompson on the food 
requirements of a normal working-class family. A 
comparison is instituted between the physiological 
values of the diets reported upon by the Board of 
Trade in pre-war times and some data collected by 
the War Emergency Committee in 1917. In reducing 
the family diets to man-values Sir Henry Thompson 
has employed a more liberal scale of requirements for 
children than the older standard of Atwater, which 
is now generally recognised to be unsatisfactory. The 
three diets do not differ greatly in respect of energy- 
value; the highest average is that of the urban 
working-class families (1913), yielding 3410 calories; 
the lowest, the 1917 sample, is 3160 calories, a reduc- 
tion of but 250 calories. Sir Henry also provides 
ration scales based upon his estimate of the food con- 
sumption of Great Britain in 1908, upon that of the 
Royal Society’s Food Committee for 1909-13, and 
upon the committee’s estimate for the war-vear 1916. 
Making allowance for loss in distribution, the calorie 
values of the diet scales calculated in this way do not 
differ very much from the observed values in the 


remedy for grouse disease, he suggests, would be 
artificial feeding in those years when the heather crop 
fails. This he tried with a fair measure of success 
in 1912. The food supplied to the birds, after they 
had been trained to visit oat-sheaves laid out on the 
moors, was small, round maize, which the birds ate 
greedily. The ravages of the disease, he considers, 
are to be attributed largely to the fact that the birds 
are now artificially numerous; that is to say, the 
moors are carrying more birds than would be the 
case if they were left to ‘run wild.” 


So little is known generally of the vast and varied 
flora of South Africa that the short sketch of ‘‘ The 
Plant Geography of South Africa,’ written by Mr. 
I. B. Pole Evans, chief of the division of botany and 
plant pathology in the Department of Agriculture, is 
very welcome. The sketch was printed in the official 
‘Year Book” for last year, and has now been reprinted 
as a separate pamphlet. The vegetation is considered 
under the three main heads of woodland, grassland, and 
desert. All three types are well represented in the Union 
of South Africa, which includes almost all the area 
lying south of latitude 22° from the valley of the great 
Limpopo River and the Tropic of Capricorn to: the 
sea. The article is accompanied by a good vegetation 
chart marking the forest and scrub area in the south 
and south-west, the palm belt along the Natal and 
Mozambique coast, with the thorn-veld extending from 
the south coast from Port Elizabeth to East London, 
and then to the west of the palm belt as far as the 
Transvaal. Basutoland and the Orange Free State 
Colony are almost entirely high veld, while the Trans- 
vaal is marked as bush veld, and the centre of the area 
is the Kalahari grassland. The Karroo and Namaqua- 
land are, as is well known, extensive desert areas. 
Brief descriptions of the more prominent types of 
vegetation are given, and lists of the typical trees, 
grasses, and other plants, with particulars as to where 
such plants may be found. Not the least valuable 
portion of the article are the twenty-four excellent 
plates showing features like the natural Drakensberg 
forest, the silver trees on Lion’s Head at the Cape, 
the acacia thorn veld, the Euphorbias of the bush veld 
in the Transvaal, and some very interesting photo- 
graphs of the high veld grassland near Johannesburg 
and Pretoria. All the photographs have been taken 
by Mr. Pole Evans, and are verv well repro- 
duced. It is much to be hoped that a systematic 
botanical survey of the whole region may shortly be 
undertaken before any further changes in the vegeta- 
tion due to the disturbing influence of man _ take 
place. 


Mucu light is thrown on Balkan problems by a map 
compiled by Prof. Jovan Cvijic of the zones of 


samples, although, as might be expected, the propor- 


ti f derived f breadstuffs is rather | 
| appears in the Geographical Review for June (vol. v., 


among the working-class families which provided the 
sample budgets than in the country as a whole. 


A BRIEF, but very admirable, summary of the factors 
causing “grouse disease” on Scottish moors appears 
in British Birds for August. ‘The author, Mr. Dugald 
Macintyre, surveying the conditions of heather-moors 
and their relation to ‘‘heather-blight,” is of opinion 
that when, in exceptional years, heather suffers from 
frost in June, drought in July, and an excess of wet 
weather and too little sunshine during the early spring 
months—a combination of adverse conditions aggra- 
vated by the ravages of the heather-beetle— grouse 
disease is inevitable, and for the reason that the 
birds succumb to the drain on their vitality caused 
by their internal parasites, which in normal years of 
plenty cause them little or no discomfort. A practical 
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civilisation in the Balkan peninsula. The map, which 


No. 6), is accompanied by a short article, and follows 
a map and paper by the same author in the previous 


| number of the review on the distribution of Balkan 


races. Studied side by side, these maps are most 
instructive. In the present map Prof. Cvijic distin- 
guishes three main civilisations: the old Balkan or 
modified Byzantine, distributed in Thrace, Macedonia, 
and Greece in the main; the Turko-Oriental, prin- 
cipally in the south-east, in the Vardar valley, and in 
parts of Bosnia; and, lastly, the patriarchal régime in 
the north and west of the peninsula. Attempts are 
also made to map the various contacts between these 
civilisations and those of Central and Western Europe. 
Western civilisations reached the Balkan peninsula 
chiefly by sea routes, and, according to Prof. Cvijic, 
nowhere, except along certain easy routes, penetrated 
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far inland. From Trieste to Constantinople the sea- 
board shows Mediterranean influences. There are 
traces of Venetian civilisation in Serbia, but too few 
to be mapped. Magyar civilisation was a later in- 
fluence, but it has spread widely and deeply along 
the main routes. Naturally, it is felt most in cities. 
Fieally, Prof. Cvijic notes the tendency, especially in 
Serbia, to create a new endemic civilisation out of 
the mingling and fusion of other civilisations. The 
depth and power of spreading of that national civilisa- 
tion will be a determining influence in the Balkans in 
future years. 


A PAPER by the late Mr. R. C. Burton on ‘‘ The 
Laterite of Leoni, Central Provinces’? (Records Geol. 
Surv. India, vol. xlviii., p. 204, 1917), revives the 
frequently expressed view that some pisolitic laterites, 
at any rate, have accumulated by deposition as lacus- 
trine strata. Grey bauxite is interbedded with laterite 
at Aturwani, and must have had a similar origin. 
Near Magarkatta, bright red lithomarge, passing into 
a brecciated condition, contains veins of kaolinite. 
Mr. Burton, who died from wounds received in the 
present war, was probably unable to examine the most 
recent literature on the interbasaltic rocks of Ireland, 
where similar associations have been recorded, and 
where pisolitic structure occurs within the bole that 
results from the decay of basaltic lavas by penetrating 
influences from above. He refers, however, to the 
views of Forbes and Mallet, who accepted a lacus- 
trine origin, and to those of Lacroix (1913) as to the 
formation of concretionary pisolite in situ. Where, as 
the author believed to be the case in Leoni, the limits 
of the laterite coincide with those of a former lake, 
the pisolitic structure may well be a feature of original 
deposition. 


Korea is maintaining its claim to systematic regis- 
tration of climatic conditions, as shown in the issue of 
the annual meteorological report for the year 1916, 
compiled under the direction of the Government- 
General of Chosen (Korea). Hourly observations 
made at Jinsen (Che-mul-po) are given for each 
month for air pressure, air temperature, relative 
humidity, direction and speed of wind, hours 
with sunshine by Jordan’s recorder, and remarks 
showing the character of general and exceptional 
weather. Monthly and annual results at twelve 
stations well scattered over the peninsula from four- 
hourly observations are given for the elements already 
mentioned, as well as for tension of water vapour, 
precipitation, evaporation, direction of upper clouds, 
and surface temperature of earth. There are results 
of observations of air temperature and precipitation 
at 182 auxiliary meteorological stations, many of 
which are lighthouses, where observations are made 
three times daily. The volume also contains results 
of seismic observations at Jinsen. A map is given at 
the end of the report showing the geographical dis. 
tribution of meteorological, climatological, and rain- 
gauge stations in Korea at the end of 1916. The 
whole of the peninsula is well covered by observations. 
In summarising the work done, mention is made of 
improvements in the routine work as the result of 
the decision of the congress of the directors of all the 
meteorological stations of the Japanese Empire held in 
Tokyo. The present volume shows an increase from 
nine to twelve in the number of branch meteorological 
stations. It is noteworthy that special attention is 
given to the selection of a suitable site in the matter 
of an observatory. Change has been made in the 
position of the building at Taik6é. Improvements have 
.been made in the issue of weather forecasts and storm 


cyclone passing through the peninsula ceases generally 
within about twenty-four hours, so it has been deter- 
mined that the effective interval of a warning is 
twenty-four hours from the time of issue. 


AN interesting gravitational problem, with a bearing 
on the theory of coral reefs, has lately. been studied 
by Motonori Matsuyama (Memoirs of the College oi 
Science, Kyoto Imperial University, vol. iii., No. 2, 
February, i918). . Using an Edétvés_ gravity-vario- 
meter, he has determined the second derivatives of 
the gravitational potential (the complete set of thes« 
derivatives defines the space variations of the firs 
derivative, i.e. of the gravitational acceleration o: 
force, which was not measured and remains still un- 
known) in the Jaluit Atoll. This atoll (169° E., 6° N.) 
is situated at the southern end of the Ralick chain of 
the Marshall Islands. The shallow lagoon, of irregula: 
rhombic shape (the diagonals being about 30 km. and 
50 km. in length), is surrounded by a narrow coral 
reef about half a kilometre wide, with its top just at 
the level of low water. On this reef low banks of 
coral, sand, and débris, rising just above high water, 
form a chain of discontinuous islets. The island is 
situated in a sea which at ten kilometres distance 
from the atoll is four kilometres deep. The study of 
the gravitational field on an isolated island of ‘very 
simple construction is calculated to throw light on the 
state of mass distribution under the atoll. The coral 
reef is built on a denser foundation, probably of vol- 
canic origin, and the differences of density between 
the water, the reef, and the foundation are to some 
extent known. The problem which the gravitational 
data help to solve is that of the distribution and depth 
of the coral. After various instrumental and other 
corrections (for the effect of tides, the oblateness of the 
geoid, etc.) had been applied to the observed second 
derivatives of the potential, these were compared with 
the second derivatives theoretically calculated, on 
various assumptions as to the depth of the coral reef 
and the density of the foundation. For convenience in 
the numerical integrations employed, the foundation 
was supposed flat; three values were assumed for its 
density, vizr 2-6, 2-8, and 3-0. The ‘‘effective’’ depths 
determined for the coral reef ranged from 243 to 
tooo metres. 


E. Etép (Elektrotechnische Zeitschrift, March 21) 
has carried out experiments from which he concludes 
that during the formation of nitric oxide by the elec- 
tric arc in the production of nitric acid from the air, 
the electric discharge causes the nitrogen and oxygen 
to split up into atoms, so as to be capable of pro- 
ducing chemical reactions. 


Tue use of black millet (Sorghum vulgare) for the 
production of alcohol has been suggested in Ger- 
many (Zeitschrift fiir angewandte Chemie, April 23), 
for which purpose it possesses suitable properties. 
The food-value of the grain is high, so that its cul- 
tivation, which costs no more than wheat or rye, is 
recommended to the farmer as being a paying crop. 
The use of the ‘‘straw” as a source of cellulose or 
alcohol would make the crop doubly valuable. Ac- 
cording to recent French notices, the cultivation of 
sorghum for the production of sugar has been widely 
suggested. 


AccorDING to the Zeitschrift fiir angewandte’ Chemie 
for May 17, at a recent meeting of the German Bunsen 
Society the question of the production of synthetic 
rubber was discussed, and its possibilities as a sub- 
stitute for the natural product considered. In. spite 
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TEST TUBES 
PORCELAIN BASINS 
GLASS BEAKERS 
FILTER PAPERS 
PORCELAIN CRUCIBLES 
THERMOMETERS 
GLASS FLASKS 
NICKEL BASINS 
PURE CHEMICALS 
COMBUSTION TUBING 
NICKEL CRUCIBLES 
SOFT CLASS TUBING 
COMMERCIAL 
CHEMICALS 
GLASS FUNNELS 
DISTILLATION FLASKS 
LIEBIC’S CONDENSERS 
KIPP’S APPARATUS 
CALCIUM CHLORIDE 
TUBES 
STOPPERED REACENT 
BOTTLES 
BURETTES with GLASS 
STOPCOCK 
MEASURING CYLINDERS 
GRADUATED FLASKS 
BURETTES with 
PINCHCOCK 


PIPETTES 
WATCH GLASSES 
GAS JARS 

RUBBER TUBING 
RUBBER CORKS, ETC. 
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UNIVERSITY OF MANCHESTER 
MANCHESTER ROYAL INFIRMARY. 


TWO SCHOLARSHIPS are offered to candidates who give evidence 
of a high standard of proficiency in Arts cr Science respectively. Each 
Scholar-hip is of the value of {100, and the successful candidates will be 
required to enter for the full ‘Medical Curriculum im the University and the 
Royal Infirmary. Applicafions should be sent on or before September 1 
to the ReGisrrar, from whom further particulars may be obtain-d. 


KENT EDUCATION COMMITTEE. 


TECHNICAL INSTITUTE, MAIDSTONE. 

REQUIRED in September, chiefly for day work in the Junior Technical 
School, an ASSISTANT MASTER with qualifications in Engineering 
Science, or an ASSISTANT MISTRESS with qualifications in Science 
and Mathematics. Initial salary not less than £200 a year. 

Forms of application may be obtained from E. W. B. Ansott, Esq., 
Technical Institute, Maidstone. 

E. SALTER DAVIES, 


Director of Education. 


August, 1918. 


KENT EDUCATION COMMITTEE. 
ERITH COUNTY SCHOOL, BELVEDERE. 
WANTED, in September, an ASSISTANT TEACHER for an 


advanced Course in Science. Must be a Graduate with Honours in 
Physics. Initial salary (man) 4250 to £300, (woman) £200 to £250, 
according to qualifications and experience. _ 

Applications, with references and testimonials, should be sent to the 


HEADMASTER at once. 
E. SALTER DAVIES, 
Director of Education. 


August, 1918. 


KENT EDUCATION COMMITTEE. 


COUNTY SCHOOL FOR GIRLS, DOVER. 
REQUIRED, in September, a TEACHER of SCIENCE (Botany) and 
GEOGRAPHY. Initial salary acgording to qualifications and experience. 
Applications should be sent to the Heapmisrress, County School for Girls, 


Maison Dieu Road, Dover. 
E. SALTER DAVIES, 
Director of Education. 


August, 1918. 


HECKMONDWIKE SCHOOL, 


WANTED, an ASSISTANT MISTRESS to take Physics, to com- 
mence in September if possible. lary to commence 4170, with probable 
extra payment for Advanced Course. Forms of application can be obtained 
from HEADMASTER at the school, and should be returned as soon as 


possible. 
A. H. REDFEARN, 
Clerk to the Governors. 


CHEMISTRY.—EVENING ASSISTANT 


WANTED for Birkbeck College, four evenings per week. Salary at 
rate of 20s. to 25s. per evening, according to experience and qualifi- 
cations.—Applications addressed to Principat, Birkbeck College, 
Breams Buildings, E.C. 4. 


ASSISTANT LIBRARIAN required for the 
LIBRARY of NOBEL’S EXPLOSIVES COMPANY, ARDEER, 
STEVENSON, AYRSHIRE. Applicants may be either male or 
female, and must hold a University Degree in Science. Applications, 
giving full details as to training, age, &c., to be addressed to 
MANaGER, Research Section, Ardeer, Ayrshire. 


CONTROLLED ELECTRICAL FIRM in 


the Midlands requires man with sound technical education to carry out 
candle-power and other electrical and physical tests. Permanency for 
suitable man. State experience, age, military position, and salary 
required.—Box No. 136, c/o NATURE Office. 


Just finishing three years’ organising and 
administration work in high explosives factory; free for other work ; 
eight years’ excellent’ experience in America and Canada ; four years on 
manufacturing side of large soapworks in England ; Oxford degree, a 
first in chemistry ; age 38, Grade 2.—Box No. 135, c/o Nature Office. 


DENBIGHSHIRE EDUCATION 
AUTHORITY. 


INSTRUCTOR IN DRAWING. 

REQUIRED, for next Term, an INSTRUCTOR in DRAWING, t. 
organise and supervise the Instruction in Drawing in the Secondary an 
Primary Schools of one-half of the County. 

Commencing salary £150 p.a., together with 
expenses, 

Applications, stating age, qualifications, and previous experience, must | 
sent to the undersigned, together with copies of not more than three rece: 
testimonials, not later than Saturday, September 7. 1918. 

Particulars of duties may be obtained from the undersigned. 


J. C. DAVIES, 
Organiser of Education. 


reasonable travellin 


Education Offices, Ruthin, 
August 16, 1918. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 11. 


The Governing Body invite applications for the following posts :— 

ASSISTANT LECTURER in CHEMISTRY, male or female, for th. 
Session 1918-19. Candidates should possess Honours Degree in Chemistry. 
Salary £150 to £200, according to qualifications. Particulars on applicatio: 
to the SECRETARY. 

ASSISTANT LECTURER in the HYGIENE DEPARTMENT. 
Candidates should posse-s special qualifications in Physiology ; subsidiary 
subjects, Chemistry, Physics, or Hygiene. Salary £200 to £230. Appli 
cations, stating qualifications and experience, should be sent, at once, to the 
SECRETARY. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
(Coleg Prifathrofaol Deheudir Cymru a Mynwy.) 

The Council of the College invites applications from both men and 
women for the post of TEMPORARY ASSISTANT LECTURER in 

MATHEMATICS. 

Further particulars may be obtained from the undersigned, to whom 
applications, with testimonials (which need not be printed), must be sent on 
or before Saturday, September 7, 1918. 

D. J. A. BROWN, Registrar. 


University College, 
Cathays Park, Cardiff. 
August 16, 1918. 


BOOKS WANTED. 


** Dictionary of Chemical Solubilities.”—Comry. 
** Chemisches Technologie der Neuzeit.”—Dammer. 


** Fractional Distillation.”—Su xev Younc. 
Offers to be sent to Box No. 134, c/o Narurge Office. 
Books on Seientifie, Teehniecal, 
| a Edueational, Medical, all other 
bjeets, and for all Exams. 
SECOND-HAND AT HALF PRICES: New Books at Discount Prices. 
CATALOGUES FREE. State Wants. Books sent on approval 
BOOKS BOUGHT: Best Prices Given. 


W. & G. FOYLE, 121-123 Charing Gross Road, London, 


TELESCOPES FOR SALE. — 1ol-in. 
REFLECTOR, altazimuth stand, mirror by With, 6 achromatic and 3 
Huyghenian eyepieces, sun and star diagonals, double nosepiece, 
McClean’s star spectroscope, Barlow lens, aud pancratic eyepiece, £45. 
8}-in. REFLECTOR, wood body, on tripod, with hour and declination 
circles, mirror by With, flat by Calver, 5 Huyghenian eyepieces, Barlow 
lens, and Slade micrometer (damaged), £30. Write for list of other 
Telescopes, etc.—JOoHN BrowninG (Established 1765), 146 Strand, 
London, W.C. 2. 


136 GOWER ST., 
LONDON, W.C.1. 


Metropolitan Railway: Euston Square Station. 
All Tube Railways: Warren Street. 
Telegrams: Publicavit, Eusroad, London.” 
Telephone: Museum 1072. 


Complete Stock of Recent Works and Text-Books in 


General, Technical, and Medical Science. 
CLASSIFIED LIST (40 PAGES) OF SCIENTIFIC, TECHNICAL, AND | 
INDUSTRIAL BOOKS, POST FREE ON REQUEST. 


SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD; 
effectually protective packing used without charge. 


SCIENTIFIC BOOKS 


“ol 
— 
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An illustrated monthly record of 
M Anthropological Seienee, 1/- per part, 
10/- a year, post free anywhere. 
CONTENTS OF SEPTEMBER ISSUE. 
OrtGINAL ArTICLEs :—On a Carved Ivory (bject from Benin in the 


ritish Museum. (With Plate:J-J and Iilustration.)\—The Maya and | 
hristian Eras.—Agricultural Rites ‘in Nigeria.—Fish-hooks from the | 
lomon Islands. (///ustrated).—REVIEWS OF 3 Books.—Nore: Anthro- | 


logy in the United States. 


General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W. 1. 


London: The Royal Anthropological Institute, 50 Great Russell St.,W.C.1 h 


New Catalogues of Second-hand Books 


WAR ECONOMY (Agriculture, Husbandry, 
Cardening, Economic Botany, etc.). 
BOTANICAL (General and Geographical). 
Twopence each, post free. 

JOHN WHELDON & CO., 


38 Great Queen Street, Kingsway, London, W.C. 2. 
Telephone: Gerrard 1412. 


HARRINGTON’S 


PURE CHEMICALS 
AND REAGENTS 


“A.R.” STANDARD. 
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XIX. A Comparative Study of the Flameand Furnace Spectra of Iron. 
By G. A. Hemsavecu, Honorary Research Fellow in the 
University of Manchester. (Plate X.) 
XX. Note on the Theory of the Double Resonator. By Lord 
RaAyeicu, O.M., F.R.S. 
XXI. The Addition Theorem of the Bessel Functions of Zero and 
Unit Orders. By Joun R. Arrey, M.A., D.Sc. 
XXII. On Bohr's Hypothesis of Stationary States of Motion and the 
Radiation from an accelerated Electron. By G. A. Scuorr, 
B.A., D.Sc., Professor of Applied Mathematics, University 
College of Wales, Aberystwyth. 2 
XXIII. On Kirchhoff's Formulation of the Principle of Huygens. By 
Prof. A. ANDERSON. 
XXIV. On_a New Secondary Radiation of Positive Rays. By 
M. 
XXV. On the Coefficient of Potential of Two Conducting Spheres. 
By Prof. A. ANDERSON. 
XXVI. The Scattering of Light by Air Molecules. By R. W. Woop, 
Major U.S R. 
XXVII. Some Two-Dimensional Potential Problems connected with the 
Circular Arc. II. By W. G. Bickxrey, B.Sc. 
XXVIII. Proceedings of Learned Societies :— 
GeovocicaL Sociery:—Mr. J. F. N. Green on the Igneous Rocks 
of the Lake District. 

72 pages, with 1 plate, and numerous illustrations in the text, 
Annual Subscription 35s., post free throughout the world. 
Published by TAYLOR & FRANCIS, 
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Lord Lister 
Stanislao Cannizzaro 
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Eduard Suess 

Sir William Crookes 
Sir William Ramsay 
Dr. A. Russel Wallace 
Prof. H. Poincaré 

Sir J. J. Thomson 
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Analytical Reagents 


Chemicals characterised by the letters “A.R."" They 
are supplied in bottles sealed with a neck-band, which 
should be unbroken when the package is received, and 
bearing a label, of which the following is a specimen. 


Volumetric Solutions and Pure Chemicals 
for Standardisation Purposes. 

Test Solutions, Special Reagents, 
Indicators and Test Papers. 
Stains and Reagents for Microscopic Work 
Catalogue on application to— 


THE BRITISH DRUG HOUSES, Ltd., 


(Chemical Department), 
22 to 30 Graham Street, City Road, 
LONDON, N.1. 
Chemical Works: Wharf Road, London, N. 1. 


COX’S 
INDUCTION COILS 


FROM 1 TO 5O INCHES SPARK. 


FOR RESEARCH, DEMONSTRATION, X-RAYS, &c. 


INTERRUPTERS. We have three models ot interrupters 
suitable for working with the above or any other coils, and 
producing the very highest efficiency when operating from 
cells or on direct or alternating currents. We shall be pleased 
to recommend the pattern most suitable for your conditions. 


HARRY W. COX & CO., Ltd. 


(NOTE NEW ADDRESS) 


42, 44, 46 Wigmore Street, London, W.1 
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S INTENSIFIED 
TRANSFORMERS 
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Actual Photograph of the extraordinary electrical 


ENTI 
discharge obtained from our No. 3 Transformer BR RELY 
through 12 inches of air space. ITISH 


~~ Prices, including Condenser and Variable Primary, 
Spark length No. 1. No. 2. No. 3. | No. 4. 


in inches. ___8inch, to inch. 12 inch. 


Price £25 _—«£30 £35 | £45 


___16 inch. 


(Owing to prevailing conditions our prices are subject to fluctuation.) 
For prolonged and heavy discharges these Transformers 
are undoubtedly the best. A special insulating material, , 
which has been found to be far superior to that commonly 
used, is employed which permits of heavier discharges and 
avoids the risk of breakdown. There are several hundreds 
of these Transformers in continual use. 

For hot climates we use a_ special 
heat-resisting insulation (which has 
been approved by the Indian Govern- 
ment) without extra charge. 
Descriptive Pamphlet No. 6, 
post free on uest to the 
SOLE MAKERS: 


THE MEDICAL SUPPLY 
ASSOCIATION, Ltd., 


AcTUAL MANUFACTURERS OF 
X-RAY AND SCIENTIFIC . 
ELECTRICAL APPARATUS, 
167-185 CRAY'S INN ROAD, 
LONDON, W.C.1. 
Also at: Edinburgh, Glasgow, 
Dublin, Sheffield, Belfast, Cardiff. 


No. 4. 
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of synthetic methyl rubber are produced monthly. At 
first the substitute proved unsatisfactory, being 
oxidised by the air, and it was hard to vulcanise. 
In :provements in manufacture have, however, over- 
come this trouble. By experimenting with the addi- 
tion of other substitutes, a vulcanite is now produced 
which equals the natural material in firmness and 
durability, and is 20 per cent. better for electrical 
purposes. At ordinary temperatures, however, the soft 
rubber is not elastic, but leather-like; it becomes 
elastic as its temperature is raised. The addition of 
dimethylaniline toluidine increases elasticity. 
The substitute is now used, with satisfactory results, 
for heavy road motors. 


THE Reichsanstalt at Charlottenburg has carried 
out an extensive series of tests on the effect of chemical 
changes and heat treatment on the magnetic pro- 
perties of iron allovs. Tests were also made to ascer- 
tain the change of the temperature coefficient of bar- 
magnets with variations in their dimensions. Reduc- 
ing the length of a 06 cm. thick bar from 22 to 
24 cm. produced an increase of 2-4 to 4-2 per cent. 
in the mean temperature coefficient between 20° and 
too? C. Tests were-made with bars o-g cm. thick 
and of length varying between 33 cm. and 6 cm.; and 
it was found that the determination of the coercive 
force was trustworthy within 1 to 2 per cent. (using 
the magnetometer method) for cylindrical bars with 
values of 1/d (l=length, d=diameter) down to 10, but 
that the value obtained for the coercive force was 
rather too small for lower values of 1/d. These 
results are given in the Zeitschrift fiir Instrumenten- 
kunde for Mav last, but the main results of the in- 
vestigation will not be published until after the war. 


SULPHUROUS acid liberated in the combustion of 
pyrites and other sulphurous substances contained in 
coal is rapidly transformed into sulphuric acid in the 
atmosphere. It is found in rain-water and snow. If 
the rain-water or snow is left for a few hours, the 
small quantities of non-oxidised sulphurous acid that 
they contain are rapidly converted into sulphuric acid. 
Thus the determination of the quantity of sulphuric 
acid in the snow or rain provides a means of deter- 
mining the vitiation of the air in a particular indus- 
trial district by factory smoke. In one and the same 
industrial region from 6 to 9 mg. of sulphuric acid 
for sulphuric anhydride) per cubic metre of snow was 
found .in places protected from the wind, and three 
times that quantity in places not so protected. The 
mean was 15 to 20 mg. The quantity diminishes 
rapidly with increase in distance from the source of 
vitiation. According to the Zeitschrift fiir angewandte 
Chemie for April 9, similar data were found on experi- 
menting with rain-water. It is also possible to dettr- 
mine the deleterious action on plant-life through the 
same cause by collecting, by suitable means, the rain 
collecting at a tree-trunk, and comparing the foliage, 
etc., with that of other trees in another neighbour- 
hood (not near a factory) offering the same climatic 
conditions. 


THE June Biochemical Journal contains work on 
the antineuritic and antiscorbutic accessory substances 
by Messrs. A. Harden and S. S. Zilva. These authors 
find that pigeons are protected from attacks of poly- 
neuritis by autolysed yeast, but not by autolysed yeast 
which has been shaken with fuller’s earth or with 
dialysed iron, thus confirming Seidell’s observation. 
Further, polvneuritis is curable by autolysed yeast, but 
not by autolysed yeast which has been treated with 
the adsorbent, and a bad case was cured by adminis- 
tration of the solution obtained by alcoholic extraction 
of a dialysed iron precipitate and evaporation in 
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vacuo. On the other hand, when the precipitate ob- 
tained by shaking orange-juice with dialysed iron is 
extracted with alcohol, the product will not cure 
guinea-pigs of scurvy, nor will it protect healthy 
animals against attacks of the disease. But orange- 
juice which has been treated with dialysed iron or with 
fuller’s earth retains practically all its antiscorbutic 
activity so far as can be judged biologically. A mix- 
ture of equal parts of orange-juice and autolysed yeast 
will both cure and protect from attacks of pdlyneuritis 
and scurvy. But after treatment with fuller’s earth 
the mixture was found to have lost its antineuritic 
power whilst retaining its activity against scurvy. 
Thus it is shown that the antineuritic and antiscorbutic 
principles behave differently towards adsorbents. 
Orange-juice can be filtered through a Berkefeld filter 
without losing an appreciable amount of its anti- 
scorbutic activity. 


In order to supply material for testing the theories 
of thermal and electrical conductivities in metals and 
alloys, and especially in ferro-magnetic substances, 
Prof. K. Honda, of Sendai University, has measured 
the thermal and electrical conductivities of a number 
of nickel-steels. His results are given in the July issue 
of the Science Reports of the University. He finds 
that both the electrical and thermal conductivities 
decrease rapidly as iron is added to nickel or nickel 
to iron, and that an alloy containing 30 per cent. of 
nickel has the least conductivity in both cases. The 
curves showing the variation of the conductivities 
with content have the same general appearance as 
the melting-point curves for a binary mixture. The 
least electrical conductivity is about one-fifth and the 
least thermal about one-tenth the conductivity of 
either pure substance. The quotient of the thermal 
bv the electrical conductivity varies from about 2 to 
about 1-5 millions. The magnetisation curves for 
the allovs are also given, and show lew susceptibilities 
for alloys containing 27 to 30 per cent. of nickel. 


Rapip inter-Imperial communication of every 
description now promises to become so vital a matter 
for developing inter-Imperial trade—as well as for 
other eminently important national reasons—that Mr. 
Charles Bright has prepared a revised edition of the 
map included in his recent book, ‘‘ Telegraphy, Aero- 
nautics, and War,’’ showing not only the world’s cable 


system, but also (1) both past and prospective ‘* wire- 
less”? stations, (2) suggested air stations. The map 


will be issued shortly by the publishers of the volume, 


| Messrs. Constable and Co. 


Tue University of London Press, Ltd., is about to 
issue ‘‘Evervman’s Chemistry: The Chemist's Point 


| of View, and his Recent Work told for the Layman,” 


by E. Hendrick. The Yale University Press (and, in 
London, Mr. Humphrey Milford) will publish shortly 
‘Human Nature and its Re-making,” by Prof. W. E. 
Hocking. 


OUR ASTRONOMICAL COLUMN. 


VARIABLE Stars.—As many of the ephemerides of 
these stars that were formerly available are discon- 
tinued or inaccessible owing to the war, M. Luizet 
has prepared a useful set of ephemerides for 1917, 
br a is published in the Journal des Observateurs 
(vol. No. 8). It comprises 124 stars of the Algol 
type, "8 stars of the 8 Lyre type, and 33 stars of 
the 6 Cephei tvpe; the period and date of first mini- 
mum (or maximum) in each month of 1917 are given, 
and other data, which make it easy to calculate 
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intermediate minima or to extend the ephemerides to 
1918 or later. ‘The lists are practically confined to 
stars visible in European latitudes. 


THe Oricin or Comerts.—In an article which 
appears in the August issue of Scientia (vol. xxiv., 
p. 85), Prof. E. Stromgren gives an interesting account 
of the reasons for regarding comets as permanent 
members of the solar system. In recent years exact 
calculations have shown that comets which have ap- 
peared to traverse hyperbolic orbits, when in the 
neighbourhood of the sun, acquired the hyperbolic 


form in consequence of the perturbations to which | 


they were subjected by the planets. It is accordingly 
concluded that comets belong to our system, and that 
the so-called non-periodic comets are merely comets 
which have very long periods. The possibility of a 
comet entering our system from without is not ex- 
cluded, but it is stated that no case of this kind is 
yet known. By reference to the dynamics of star- 
clusters it is argued that, while remnants of nebulous 
matter would, in general, be retained within the sys- 
tems formed by individual suns, those which originally 
occupied the intermediate spaces would escape from the 


galactic system on account of the high velocities corre- | 


sponding with their small masses. On this view, 
comet-forming materials would not exist in inter- 
stellar space. 


Sotar Puysics Opservatory Report.—The fifth 


annual report of the director of the Solar Physics | 
Observatory, Cambridge, relating to the year ending | 


March 31 last has been received. A study has been 


made of the South Kensington series of photographs | 
| during the past four vears, had taught us the necessit\ 
| for a standardisation of apparatus. 


of the spectrum of 8 Lyra, and information has been 
gained as to the best epochs for further recorés with 
comparison spectra. Further investigations of the 
hydrocarbon-band lines in stellar spectra have indicated 
a sequence in which there is a gradual strengthening 
of the hydrocarbon lines from type F to type G, and 
a gradual weakening of the same lines from the G to 
the M type. Photographs of the sun’s disc in calcium 
light were obtained on 161 days, and of prominences 
at the limb on 153 days; the disc spectroheliograms 
provide records for fourteen days which were missed 
in the Kodaikanal series. Numerous photographs of 
sunspot spectra were also obtained, and a comprehen- 
sive table of the affected lines recorded by various 
observers has been prepared. The necessity for a daily 
reference photograph of the sun’s disc has led to the 
utilisation for this furpose of the image-lens of 60 ft. 
focal length which forms part of the McClean solar 
installation; by the use of slow bromide paper the 
photographs obtained have proved to be of greater 
value than was anticipated, inasmuch as they present 


the faculz as well near the centre of the disc as near | 
These photographs seem likely to be of | 
special value in the elucidation of the relation between | 1 
' development in plastic surgery is also associated with 


the limb. 


faculz and flocculi. Investigations connected with the 
national defence have also been undertaken. 


PRODUCTS. 


OF the lectures delivered at the British Scientific 
Products Exhibition, organised by the British 


Science Guild at King’s College, a feature common to | 


all is the disclosure of the backward state of the indus- 


tries with which they were respectively concerned | 


when the war broke out. In radiology the outbreak of 


war four years ago found a condition of unprepared- | 


ness in common with other branches of medicine. It 
was necessary to provide large quantities of new 
apparatus and the adequate staff for many new depart- 
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tion. 
| two greatest advances made in connection with X-ray: 


BRITISH SCIENTIFIC INSTRUMENTS AND | 


i in the course of his 
encouraging research and bringing about 


ments. This state of atfairs was described by Dr. Rk. 
Knox in the course of a lecture on the practical use. 
of radiography ; and the backward state of the industr, 
which he described as prevailing four years ago is al| 
the more remarkable when we remember tha: 
although the X-rays were discovered by Prof. Réntgen 
the discovery, as Mr. A. A. Campbell Swinton, wh. 
presided at the lecture, pointed out, could never hay 


' been made but for previous scientific research carrie: 


out in England. Had it not been for the work o' 
Faraday, the necessary high-tension electric current- 
would not have been available, while the Crookes 
high-vacuum tube with which the rays were produce: 
was the result of the laborious and long-continue:| 
investigations of that veteran scientific explorer, Si 
William Crookes, who, although eighty-six years of ag«. 
is still young enough to be an exhibitor at the exhib- 
Mr. Campbell Swinton also pointed out that th» 


since their original discovery were due in larg 
measure to professors at King’s College, the origina! 
Crookes ‘‘focus"’ tube having been adapted to X-ra\ 
purposes by Sir Herbert Jackson, and the recently in- 
vented Coolidge tube, though brought out in th« 
United States of America, was based on the experi- 


| mental results obtained by Prof. O. W. Richardson. 


also of King’s College, working on lines laid down }b 
Sir J. J. Thomson, of Cambridge 

Though the industry associated with radiography is 
small, its importance is great and promises to becom« 
greater in the future. Dr. Knox stated that experi- 
ence gained in the administration of X-ray depari- 
ments on a large scale, such as had been possible 


Had this been 
achieved before the outbreak of war, as he considers 
it well might have been, the task of rapidly equip- 
ping numerous departments would have been 
easy and the standard of work done much more 
satisfactory than it has been under the conditions 
possible in war time. The lecturer emphasised th: 
need for research in connection with the production of 
essential: apparatus and X-ray tubes if we were to hold 
our own in competition after the war. Most important 
research work has been carried out in this country 
lately in connection with the accessory apparatus, and 
Dr. Knox stated that the intensifying and fluorescent 
screens at present in use are an advance on those we 
formerly imported from Germany. The manufac- 
turers cf X-ray plates have more than held their own, 
and the production of a trustworthy photographic 
paper upon which X-ray negatives may be produced 
directly is one of the achievements of the war period. 
The most striking of the recent applications of X-rays 
and radium described by Dr. Knox is that used by 

r. Percival P. Cole in connection with his operative 
work on injury to the face and jaws. Another new 


Mr. Cole’s name, the well-known depilatory power of 
X-rays having been used for the destruction of hair 
in portions of the scalp and face which are used in 
plastic surgery. Dr. Knox insisted more than once 
lecture on the need for 
the co- 
operation of all interested in the work. He said that 
steps are in progress with the view of forming « 
British school of radiology and physicotherapy. 

In describing advances in bacteriology during th 
war, Dr. C. H. Browning, director of the Bland- 
Sutton Institute of Pathology of the Middlesex Hos- 
pital, mentioned that the need to overcome the poison 
of sepsis in wounds had stimulated profitable investi- 
gations on the properties of flavine and other dye- 
stuffs as antiseptics. He emphasised the relation 
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between biology and chemistry and physics, and said 
at the chemical manufacturers could be of special 
help by assisting in the production of new drugs, 
under the guidance of the observations of biologists. 
| this line Germany had been especially active in the 
pst. The microscope furnishes another example of 
the German development of English ideas. At pre- 
sent the industry for all practical purposes has almost 
ceased to exist, but Mr. J. E. Barnard claimed that it 
was undergoing a process of transformation which at 
the close of the war would make the British micro- 
scope pre-eminent. Between 1880 and _ 18go0_ this 
country stood foremost in the microscope industry, 
but after that time it lost its position to Germany 
because* the latter gave us an instrument which was 
much needed at that time, being simpler in design 
and easier to construct. The Germans turned out a 
tvpe known as the ‘Continental Model’ which was 
useful for laboratory purposes. There was an in- 
suificient supply of the English instrument, and this 
fact, coupled with the high price of the British 
ariicle, enabled the Germans to obtain pre-eminence 
in this field. Unfortunately, it became the fashion 
io use the German instrument; and although the 
English instrument was equally good, home makers 


had little chance owing to the orders passing 
to the Continent. As in the case of the British dye 
industry, the English microscope industry was in 


British hands, but was lost for preventable reasons. 

This is practically the same tale as Dr. M. O. For- 
ster had to tell with regard to British dye-making in 
the course of his lecture on August 26. Dr. Forster 
traced the decay of the British industry after 1870, up 
to which time the principal competitors were the 
French manufacturers, but after the Franco-German 
War the German factories rapidly took the lead, and 
the period 1870 to 1880 must be recognised as that in 
which British dye-making was definitely overtaken by 
the German industry. The causes of this change are 
easy to recognise. The liberal Government subsidy 
to the German universities, wisely paid out of the 
enormous indemnity wrung from the defeated French 
nation, resulted in producing a rapidly increasing army 
of well-trained and enthusiastic young German 
chemists, who were quickly absorbed by the chemical 
factories. These were strengthened also by several 
older chemists, who, discouraged by the outlook for 
chemistry in this country, left the colour factories in 
which they had been working and returned to their 
own country in search of more agreeable conditions. 
Moreover, Prof. Hofmann had already left this 
country in 1865, and, occupying the professorship of 
chemistry in Berlin University, was largelv instru- 
mental in building up the German school of organic 
chemistry. Dr. Forster said that ten to fifteen years 
would be required before this country would be able to 
equal the position of Germany in regard to dye- 
making, and then only if the same principle of patient 
inquiry into scientific principles, liberal expenditure on 
chemistry and chemists, thoughtful attention to the 
requirements of customers, strict self-control in the dis- 
tribution of profits, and constant devotion of these to 
further developments were observed. The establish- 
ment of synthetic indigo manufacture on a cotnmercial 
basis was the outcome of close and systematic study 
by a large number of German chemists, who were 
subsidised by a company sufficiently courageous to 
spend money in this manner rather than distribute it 
as dividends to shareholders. It is.only by following 
these same processes of development that we can earn 
the right to take credit to our countrymen for the 
aniline colour industry. 
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| during recent years been made 


| by 


HIGH-TENSION MAGNETOS. 


HE British Scientific Products Exhibition at 
King’s College, London, organised by the British 
Science Guild, provides many éncouraging examples 
of the success of British engineers in applying the 
results of scientific research. Many visitors interested 
in applications of electrical science are impressed by 
the range of magnetos exhibited, not only because it 
represents the suceessful establishment in Great 
Britain of an industry which was formerly a German 
monopoly, but also because the development of that 
industry has accelerated progress in numerous branches 
of scientific industry. It is no exaggeration to say 
that the degree of success achieved in the develop- 
ment of the combustion motor has at all stages been 
primarily dependent upon the efficiency of the ignition 
system used, and that the rapid strides whieh have 
t in the construction of 
the petrol motor have mainly resulted from the very 
satisfactory high-tension ignition system that has been 
available. 

During the past twenty years we have witnessed 
the birth and healthy development of high-tension ig- 
nition in the form of the magneto, and the wonderful 
efficiency of this system, coupled with its extreme 


| flexibility—enabling one magneto to cope with almost 


any number of cylinders—is primarily responsible for 
the enormous advances which have taken place in the 
application of the petrol motor to industrial and, in 
more recent times, to war purposes Prior to the 
outbreak of war the number of high-tension magnetos 
being produced in this country formed a negligible 
proportion of the total number used for a variety of 


purposes. Through laxity on our part, this most vital 
‘key’ industry was allowed to develop in Germany, 


but it is satisfactory to know that the war has taught 
us a lesson in this respect, and the exhibition demon- 
strates how effectively this lesson has been learned. 
During the past four years three hundred thousand 


magnetos have been manufactured for war service 
alone, and what is even more important is that, 
according to those in a position to judge, the British 
magneto, as at present constructed, is more than 
equal to the pre-war Bosch magneto emanating 
from Stuttgart. This is sufficient testimony that 
British manuiacturers have done their duty. 


All electrical systems of ignition -are direct descend- 
ants of Faraday’s great discovery of electro-magnetic 
induction in 1831, when for the first time in the 
world’s history he succeeded in producing a spark by 
electro-magnetic means. The first system of electric 
ignition ever used was devised by Lenoir in 1860. He 
utilised the high-tension spark of a Ruhmkorff coil for 
ignition purposes, employing a high-tension distributor 
for connecting the secondary winding, first to one plug 
and then to the other. It is worth noting that the 
modern battery system of ignition now used exten- 
sively in America is strikingly similar to the old 
Lenoir system, even to the detail of introducing an 
extremely small air gap between the rotating metal 
brush and the distributor segment—a method of dis- 
tribution that is now being followed on magnetos. 
Marcus appears to have been the first man to con- 
struct a magneto for ignition purposes. His was a 
low-tension machine having the now familiar form 
of H-armature, the current induced in the winding 
being broken at pre-determined times in the cylinder 
a system of cams and levers. This system was 
further developed in 1898 by Simms and Bosch, using 
a fixed H.armature and rotating segments for pro- 
ducing the necessary flux changes in the armature core. 
This is of special interest because afterwards, by the 
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addition of the second winding on the same armature 
core, a high-tension magneto was evolved. 

To the Bosch Company, of Stuttgart, belongs the 
credit of having established the fact that a high- 
tension magneto can be manufactured on a commercial 
basis to give trustworthy and efficient ignition in prac- 
tice. Although this important industry was allowed 


to develop in Germany, the modern high-tension mag- | 


neto was first conceived in France by M. Boudeville, 
who, unfortunately, omitted to include a condenser in 
his scheme for eliminating sparking at the contact 
points. A condenser is a vital part of every magneto; 
without it the machine would be quite impracticable. 
It is surprising that M. Boudeville should have over- 
looked this feature, because, here again, the idea of 
using a condenser for such a purpose is of French 
origin, Fizeau being the first to suggest, in 1853, con- 
necting:a condenser in parallel with the contacts on a 
Ruhmkorff coil to prevent excessive sparking. 

The magnetos made in this country vary somewhat 
in design, being based to some extent on the original 
Bosch model with improvements in many respects. 
Thus the trouble which was experienced with the 
original Bosch D.A.L. design of misfiring has been 
completely removed in a machine of the rigid armature 
single-cylinder type intended for use on rotary engines 
like the Gnome. The Bosch Z.U.4 machine was 
formerly extensively used in this country. The design 
of this has been considerably simplified, chiefly in 
respect of construction of the bearing for the half- 
speed wheel. An 8-cylinder sleeve-inductor magneto 
with fixed armature, now made in this country. is 
designed to give four sparks per revolution, and is 
therefore fundamentally different from the ordinary 
rotating armature type, which cannot give more than 
two sparks per revolution. The sleeve-inductor rotates 
at engine speed, whereas, in the case of a 6-cylinder 
machine built on the same principle, it runs at three- 
quarters engine speed. : 

In a single machine of the 8-cylinder type there are 
860 parts, no fewer than 397 of which are of different. 
design. The manufacture is therefore attended with 
considerable difficulties, and can be undertaken suc- 
cessfully only if highly skilled labour is available and 
the component parts are all machined to: extremely 
fine limits. The fact that. these magnetos are being 
produced in very large quantities is evidence that the 
difficulties are being overcome. A magneto of the 
polar induction type, also developed in this country, 
is intended more especially for 12-cylinder work. This 
is probably the first 12-cylinder model developed and 
standardised in this country. The machine is in- 
herently of much simpler design. than the sleeve-in- 
ductor machine, because the latter, which on account 
of its design is very difficult to manufacture, is 
replaced by a polar inductor which is designed to 
be easily made, and is at the same time a more 
rigid and trustworthy mechanical structure. Other fea- 
tures combine to simplify the manufacturing problem 
greatly. 

No matter for what purpose a magneto is to be used, 
the chief feature must be trustworthiness, and this is 
possible only if the design is good, the materials are cor- 
rectly chosen, and the workmanship is perfectly sound. 
Of the first- and last-mentioned conditions there can 
be no question. With regard to the choice of materials, 
the development of both the metallic and nor- 
metallic industries has left it beyond doubt that such 
materials will be available. The improvement in 
foundry methods has resulted in the regular supply of 
trustworthy aluminium castings; in steels important 
advances have been made, which now give the required 
strength with a minimum weight of material. Die- 
castings made of an aluminium alloy containing no 
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zinc are a great advantage. The manufacture of dic- 
castings was formerly neglected here, but British pro- 
ducers are now devoting their attention to the subject, 
with the result that there is available an adequat. 
supply of these castings. The advantage of die-casting- 
over sand-castings is that the amount of machinin: 
that has to be performed on the parts is very much 
reduced, the metal is much tougher, and the threads 
in tapped holes are not so likely to become strippe: 
when the screws are securely tightened. With regar( 
to non-metallic materials, the most important require- 
ments are insulating materials, comprising varnishe: 
silk, cambric, and paper. These insulating material; 
are essential to the manufacture of a satisfactory mag- 
neto armature, and although they can be purchased in 
England at the present moment, a fair portion is stil! 
imported. It is probably correct to say that the smal/ 
extent of the magneto industry contributed in a larg: 
measure to the backward state of the insulating 
material industry in this country, in regard not only to 
paper, silk, and cambric, but also to moulded insu- 
lating material comparable with “ stabilite,” a German 
product. Now, however, this industry is becomir: 
firmly established. Here, again, we have an impres- 
sive example of the effect of one industry upon another. 
The magneto industry itself is of sufficient importance: 
and magnitude to be regarded as a ‘‘key” industry. 
With its development there has been established « 
number of new industries concerned with the suppl) 
of component parts. The manufacture of insulating 
materials, varnish, platinum-iridium or tungsten con- 
tacts, aluminium-copper die-castings, special steels- 
these industries either did not exist at all in England. 
or else were of only small dimensions. Each of 
them has now become an important British industry, 
largely in consequence of the home production of mag- 
netos. Even if the British Science Guild had done no 
more, its achievement in pressing home this fact 
through the medium of the exhibition at King’s College 
would entitle the Guild to the thanks of the nation. 
ELECTRON. 


WEATHER INFLUENCES ON OPERATIONS 
OF WAR. 
N article on ‘“‘ Weather Controls over the Fighting 
during the Spring of 1918,’ by Prof. Rober: 
deC. Ward, appeared in the Scientific Monthly for July. 
Such vast interests are at stake in the present wai 
that any factor which can help or hinder is of im- 
mense importance. The part played by meteorologica! 
controls is set out by the author as fully as is possjbl 
at the present time, leaving fuller information for ; 
later date. 

In the Western war zone the season of aggressiv: 
operations has generally been from April to November. 
The offensive on the part of the enemy began this 
year on March 21, and the author states that ‘ the 
time must have been carefully chosen after consulta- 
tion with the meteorological experts. It was a spel! 
of fine, dry weather.’’ Easterly winds usually accom- 
pany such spells, and these are ‘favourable for the 
use of gas by the enemy and also carry the smoke o! 
artillery firing to the west, thus helping to screen the 
attacking troops.” A thick fog also favoured the 
attack, and ‘“‘the Allied gunners could scarcely see 
their own horses”; the author mentions that ‘the 
surprise of the British Fifth Army was largely attributed 
to the fog.” In the opinion of the present writer, no 
meteorologist could have foreseen with any reasonable 
certainty such favourable weather -conditions: 
change to less settled weather occurred at the end of 
the month, and it proved very favourable to the Allies, 
whilst ‘‘ the Germans were at once greatly handicapped 
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because of the difficulty of moving their troops, artil- 
lery, and supplies through the deep and sticky mud.’ 

\dvantage was again taken by the enemy of fog 
during a dry spell in the second week of April, but 
the general weather conditions throughout the month 
were unsettled and not favourable for aggressive work, 
whilst similarly unfavourable weather prevailed during 
the greater part of May. 

The German offensive was renewed on May 27. A 
high and steady barometer with light easterly winds 
prevailed with morning fogs, and similar w eather was 
experienced through the first week of June, whilst in 
the after part of the month short spells of similar 
weather occurred 

fhe controlling influence of the weather on the 
Western front during the summer push commenced 
by the Allies about the middle of July and continued 
for so many weeks with such marked success should 
tell in favour of the Allied meteorologists. The move 
was undertaken when an exceptionally wet period was 
drawing to a close, and the lengthy spell of fine and 
dry weather,, with a succession of calms and light 
winds and:a steady barometer with not too high a 
temperature, has proved a mest favourable weather 
control. This aggressive move is beyond the period of 
Prof. Ward’s article. 

Some interesting occurrences are given in connection 
with the use of gas; two instances, April 1o and 
May 12, are cited of a sudden shift of wind blowing 
the gas back in the face of the enemy. The Daily 
Weather Charts, published by the Meteorological Office, 
support the chanse of wind. 

The most favourable season for submarine activity 
is referred to; the smoother water and the longer day- 
light of summer are mentioned as an advantage in 
that season, but as an offset in winter there are the 
longer nights ‘“‘to come to the surface to re-charge 
their batteries, to rest their crews, and to make long 
trips _unsubmerged, thereby increasing their effective 
area. 

A despatch from Rome, dated May 20, mentioned 
that ‘“‘the only obstacle which prevents an enemy 
attack is the weather . but the weather is becom- 
ing undeniably milder, and the snow is beginning to 
melt. . . The,author reminds us that during the 
last davs of May the Italians won a brilliant victorv 
in the Tonale region, some 12,000 ft. above sea-level, 
whilst the ground was still covered with snow.” 

In Palestine a sandstorm on March 16 is referred 
to as a weather control. under the cover of which ‘‘a 
company of the Turkish Camel Corps was surprised 
and destroved.” 

The author states that in the daring raid on the 
German naval bases at Zeebrugge and Ostend (April 22) 
“certain conditions of wind and weather’ were waited 
for, whilst ‘“‘the losses of the Zeebrugge raiders were 
due almost entirely to a shift of the wind, which pre- 
vented the complete success of the smoke screen.’ 

The prevailing westerly winds occasion much diffi- 
cultv to our airmen at the front, and an aviator has 
said: “If an airman ever wishes for a favourable wind, 
it is when he is breaking for home.” Whatever air- 
craft can do, it is noteworthy that no air raid has as 


vet occurred in London with an overcast sky. 
H. 


MAGMATIC SULPHIDE .DEPOSITS. 
ROFS. C. F. TOLMAN AND A. F. ROGERS, of 
the Leland Stanford University, California, have 
issued a small volume in the University Series of Pub- 
lications entitled ‘‘A Study of the Magmatic Sulfid 
Ores.” They restrict the term ‘‘magmatic ores” 
somewhat more narrowly than most ‘other writers 
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on the subject have done, and consider that such ores 
are not the product of segregation properly so called. 
The ores studied by them are associated with basic 
igneous rocks, such as norite, gabbro, peridotite, etc., 
these rocks occurring generally as small dykes or sills, 
and comparatively rarely as large laccoliths. The ore 
is generally segregated at the margins of the intru- 
sives, but occasionally occurs as a lenticular mass well 
within the magma, and never migrates more than a 
few feet into the adjoining rocks. Apart from the 
magnetite-ilmenite group, which is excluded from the 
present discussion, magmatic ores are divided into two 
classes, (a) pyrrhotite-chalcopyrite and (b) chalco- 
pyrite-bornite; pyrites is not a typical magmatic 
mineral. The metallic minerals are formed at a late 
magmatic stage by a partial. replacement of silicate 
minerals, and there is also evidence of the replace- 
ment of one magmatic metallic mineral by another. 
Hydrothermal alteration is relatively insignificant, and 
is distinctly later than the magmatic-ore period. The 
following is the series of events recognised by the 
authors as leadins to the formation of magmatic ore 
deposits :—(a) Crvystallisation of primary silicates; 
(b) development of hornblende and biotite, and occa- 
sionally tourmaline and garnet, as magmatic alteration 
products; (c) introduction of ore-minerals; (d) re- 
arrangement of ores and development of secondary 
silicates by hydrothermal solutions. The temperature 
at which the introduction of the metallic minerals 
commences probably does not exceed 300° to 400° C. 
It will be noticed that the authors ascribe the forma- 
tion of these magmatic sulphide deposits to causes 
very different from those generally accepted. 


THE PROPOSED UNIVERSITY OF THE 
EAST MIDLANDS. 
‘T HE movement for establishing a University of 
the East Midlands took its start some dozen 
years ago in the growth of the University College, 
Nottingham, and steps towards obtaining a charter 
were already being taken before the war. The war 
seemed at first to stand in the way of further action, 
but the needs which it brought to light, and the readi- 
ness to co-operate which has been displayed through- 
out the East Midland province, have extended the 
plans of the supporters of the movement. The: pro- 
posed University will, indeed, have its foundation in 
the University College, Nottingham, but it is antici- 
pated that the neighbouring cities and counties will 
enter upon a federal relation through the development 
of their existing educational institutions and _ the 
establishment of new. For example, the Agricultural 
College which is jointly maintained by the county 
councils of the East Midlands at Kingston, near 
Loughborough, is marked out for the agricultural 
facultv. Further, the close proximity of Leicester, 
Derby, and Nottingham will make it easy for the ser- 
vices of professors and lecturers in the University to 
be shared by these three centres. 
The Corporation of the Citv of Nottingham, which 
founded the University College in 1881, has declared 
its readiness to hand over the present site and build- 
ings, representing a value of some 200,000l., and to 
make a permanent annual grant of 15,0001. when the 
University charter is granted. The Nottinghamshire 
County Council has, under similar conditions, promised 
an annual grant of soool. The neighbouring authorities 
are taking up a friendly attitude to the scheme, and 
have under consideration the form and amount of the 
assistance to be given. The Mayor of Nottingham has 
undertaken to raise an endowment fund of 150,000l. 
The new University, it is expected, will not only 
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further the application of science to industry through- 
out the locality, but will also embody the very spirit 


of humanism by working in close touch with the | 


artisan classes, and especially with the Workers’ 


Educational Association. 


THE ROMANCE OF PETROLEUM.} 
ETROLEUM is defined in the Petroleum Act of 
1871 as including ‘“‘any rock oil, Rangoon oil, 
Burmah oil, oil made from petroleum, coal, schist, 
shale, peat, or other bituminous substances, and any 
products of petroleum, or any of the above-mentioned 
oils.”” 

The scientific definition is even wider, embracing 
natural gas, solid bitumen, and ozokerite. 

It is, therefore, an appropriate introduction, for the 
suggestion of which I am indebted to the Fullerian 
professor of chemistry, to recall that it was in the labora- 
tory of this institution, in 1825, that Faraday examined 


the liquid which separates when the gas made by the | 


destructive distillation of fixed oils is subjected to com- 
pression, and isolated from it the hydrocarbon benzene, 
as well as several other compounds of carbon and 
hydrogen. 

In 1815 John Taylor was granted a patent for a 
process described as producing “inflammable air or 
olefiant gas applicable to the purposes of giving light ”’ 
from vegetable or animal oil, fat, bitumen, or resin. 
This oil-gas, compressed by a method patented by 
Gordon and Heard in 1819, was supplied by a com- 
pany having the title of the London Portable Gas 
Company. It was contained in vessels having a 
capacity of 2 cubic ft., which were delivered to the 
premises of consumers, and returned when empty to 
be refilled. The liquid which separated when the gas 
was compressed into these cylinders was that which 
Faraday examined. 

It is not reasonable to assume that whilst he was 
ascertaining the chemical constitution and properties 
of what was actually synthetic petroleum, Faraday 
can have realised the importance of the part destined 
to be played by these hydrocarbons in peace and in 
war. 

Nevertheless, his extended- reference to what he 
describes as the remarkable action of sulphuric acid 
upon the compounds of carbon and hydrogen which 
he had isolated, and his subsequent paper on the 
mutual action of sulphuric acid and naphthalene, 
appear to indicate that he may have had an intuitive 
perception of the valuable industrial developments in 
the manufacture of dyes which after many years fol- 
lowed his classic researches. 

In the same year Faraday also published the results 
of his examination of caoutchouc, and showed that 
this substance is mainly a compound of carbon and 
hydrogen. 

Eleven years later Edmund Davy, a cousin of Sir 
Humphry Davy, discovered the gaseous hydrocarbon 
which we now know as acetylene. The account of his 
discovery which he gave at the meeting of the British 
Association in 1836 was as follows :—‘t Early in the 
present year the author, in attempting to procure 


potassium by strongly heating a mixture of calcined | 


tartar and charcoal in a large iron bottle, obtained a 
black substance which readily decomposed water and 
yielded a gas which, on examination, proved to be a 
new compound of carbon and hydrogen.” 

It is interesting to note the relation between these 
respective researches of Faraday and Edmund Davy 
and the rival theories of the organic and inorganic 


1 Abridged from a discourse delivered at the Royal Institution on Friday, 
June 7, by Sir Boverton Redwood, Bart. 
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_ origin of petroleum, to which further reference w:)! 
| be made. 

There are many obvious allusions to the occurren: 
and uses of petroleum in the Old Testament scripiure:. 
| Thus in the account of ‘the building of the Tower «} 

Babel we are told that ‘slime had they for mortar, 

the word “slime” in our version being given «. 
| “bitumen” in the Vulgate. Again, in Genesis xiv. 1: , 
| the vale of Siddim is described as “full of slim 

pits,” and on this account it has been suggested that 
_ the destruction of Sodom and Gomorrah may hav» 

occurred through the sudden outburst of petroleum i 
this region. This has led Mr. W. H. Dalton to remar < 
that the destruction of these cities and our recen: 
conquests in Palestine were effected by the sam 
agency, with the essential difference that in the latte: 
case the flow of the oil was under control. 

The vale of Siddim, with its slime pits, is no more ; 
even its precise position is a matter of doubt, but the 
pitch spring of the Ionian island of Zante, describe: 
by Herodotus in 450 B.c., may still be seen. 

The photograph of this spring of petroleum nov 
| projected on the screen was taken in 1890, whilst m 
| guide was in the act of inserting an olive branch inti 
| the spring and withdrawing it dripping with the oil, 
the flow being, apparently, as abundant as it was mor: 
than two thousand three hundred years previously. | 
may add that drilling for petroleum in the locality has 
not resulted in obtaining any vield of commercial im- 
portance. 

Long before the Christian era the drilling of wells 
for natural gas, with a view to its use as a source of 
heat in evaporating brine, was a recognised industry in 
China, and it is worthy of note that the instruments 
employed bear a close resemblance to modern drilling 
appliances. 

Petroleum occurs in greater or less quantity through- 
out the whole range of strata of the earth’s crust, 
from the Laurentian rocks to the most recent members 


| of the Quaternary period, but it is found in quantities 


of industrial importance almost wholly in the com- 
paratively old Devonian and Carboniferous formations 
on one hand, or in the various divisions of the com- 
paratively young Tertiary rocks on the other. 

Its origin has been the subject of much controvers\ 
among distinguished geologists and chemists who have 
devoted special study to the subject. Berthelot and 
Mendeléeff lent the weight of their authority to the 
theory that petroleum was derived from metallic car- 
bides lying far beneath the porous strata in which the 
oil is stored, and made the attractive suggestion that 
the process might be conceivably in operation at the 
present time. The view is now, however, universally 
accepted that petroleum is of organic origin, and that 
it has been produced from vegetable matter and the 
lower forms of animal life, chiefly aggregated during 


| period, occurred. 
| Karabugas Bay, on the eastern side of the Caspian 


the geological periods referred to, when favourable 
conditions, which did not persist through the whole 
In certain places—for instance, in 


Sea, in Sweden, in Sardinia, and in the eastern part 


| of the Mediterranean—there is some conversion of 
| organic matter into petroleum actually to be seen in 


progress at the present time. 

Whilst, however, as I have said, there is genera! 
agreement as to the organic origin of petroleum, there 
is considerable difference of opinion as to whether th¢ 


, oil is in all cases indigenous to the strata in which it 


is found, and as to whether the conversion of the 
organic matter was practically completed when th: 
strata were formed, so that the age of the rocks is 
that of the petroleum found therein. There are dis- 
tinguished advocates of the view that petroleum results 
from the action of a slow, continuous process of dis- 
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tillation of the material yielding it, accompanied by a | in order of importance being :—Russia, with 
transference of the product to strata lying above those | 13:26 per cent.; Mexico, with 11-37 per cent.; the 
in which its formation originated. According to some, | Dutch East a hang with 2-74 per cent.; Rumania, 


this process occurred at a definite and distant time 
jn the past, long subsequent to the formation of the 
peiroliferous strata; but in the opinion of others it 
! be in progress at the present time. The question 
is not one of academic interest only, for it obviously 
would be of vast importance if it could be demon- 
strated that our stores of petroleum, which are being 
depleted with alarming rapidity, might be replenished. 
| fear, however, that there is no ground for such an 
encouraging anticipation. As Lesley, the United 
Stares geologist, remarked in 1886:—‘*I am no geo- 
logist if it be true that the manufacture of oil in the 
laboratory of Nature is still going on at the hundredth 
or ‘he thousandth part of the rate of its exhaustion. 
And the science of geology may as well be abandoned 
as a guide if events prove that such a production of 
oil in western Pennsylvania as our statistics exhibit 
can continue for successive generations. It cannot be. 
There is a limited amount. Our children will merely, 
and with difficulty, drain the dregs.” 

Probably each of the views expressed in relation to 
the organic origin of petroleum has some elements of 
truth in it, and it is reasonable to assume that a sub- 
stance so varied in chemical and physical characters 
has not in all cases been created under precisely the 
samie conditions or from an exactly similar source. 
On the whole, however, the balance of evidence 
appears to point to the conclusion that the petroleum 
which we now find in the Palzozoic and Tertiary 
rocks is of substantially the same geological age as 
the rocks themselves. It is, I believe, uncertain 
whether man existed on the earth before the close of 
the Tertiary period, but there is abundant evidence of 
the existence of the human race in the following 
Quaternary period. The advent of man may, there- 
fore, have been coeval with the completion of the 
petroliferous formations. 

Not less important than the provision of adequate 
supplies of organic matter to be transformed into 
petroleum is that of a suitable rock-formation for its 
reception and conservation. For the latter we need a 
porous stratum, such as coarse-grained sandstone or 
conglomerate or dolomitised limestone, with an im- 
pervious cover, such as that provided by fine-grained 
shale. In addition, in order that the wells drilled 
may furnish individually a large yield of oil, it is 
essential that the petroliferous strata should have 
been caused to assume an anticlinal structure. Under 
these tectonic conditions any natural gas accompany- 
ing the oil accumulates at the crest of the anticline, 
whilst the oil occupies the flanks, and water is found 
in the synclines. The gas often occurs at a pressure 
of many hundred pounds on the square inch, and it 
is obvious that in these circumstances a well drilled 
into the flank of the anticline may produce an oil 
fountain. 

The geographical distribution of petroleum is no 
less wide than the geological, but the deposits mainlv 
occur along well-defined lines, ‘often associated with 
the mountain ranges. This is chiefly due to the 
formation, in the elevatory process, of minor folds, 
which have arrested and collected the oil in richly 
productive belts, between more or less barren areas, 
in the manner already referred to. 

There are, however, but few of the localities indi- 
cated as petroliferous which contribute largely to the 
world’s output of petroleum, estimated for last year 
as approximately 70,403,128 metric tons. 


The predominant contributor is the United 
States, which furnished no less than 64-74 per 
nt. of the estimated total for ta17, the others 
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with 2-08 per cent.; India (Burma and Assam), with 
I-61 per cent.; Persia, with 1-32 per cent.; Galicia, 
with 0-947 per cent.; Japan, With 0-615 per cent. ; 
Peru, with o-511 per cent.; Trinidad, with 0-303 per 
cent.; Germany, with 0-189 per cent.; the Argentine, 
with o-170 per cent.; Egypt, with 0-094 per cent.; 
Canada, with 0-037 per cent.; Italy, with o-o02 per 
cent.; and other countries, with 0-006 per cent. 

It is not surprising that the flood of oil which has 
been poured out by the wells of the United States in 
ever-increasing volume since 1859 should now be at- 
tended by signs of the approaching exhaustion of the 
petroliferous territory, and it has been estimated by 
Dr. David T. Day that, at the present rate of increase 
of the output of petroleum, the known oil-fields of that 
country will, on the basis of the minimum quantity 
of oil obtainable, be exhausted by the year 1935. 

The oil-producing countries of the British Empire 
are India (Burma and Assam), the West Indies 
(Trinidad), and Canada, and these in the aggregate 
furnish only 2 per cent. of the total given. 

Under these conditions the British Government is 
to be congratulated on having secured the control of 
the exceptionally prolific oil-fields of Persia. 

In the British Isles, as is well known, there is a 
flourishing industry in the mining and distillation of 


Scottish shales as a source of mineral oil and am- 
monia. This industry owes its existence to James 
Young, of Kelly. In 1847 Young’s attention was 


flowing from 
Alfreton, in Derbyshire. 


directed by Playfair to a stream of oil 
the top of a coal-working at 
From this oil he succeeded in extracting, on a com- 
mercial scale, paraffin-wax, lubricating oil, and burn- 
ing oil. The supply of the raw material being soon 
exhausted, Young attempted to imitate the natural 
processes by which he believed the oil to have been 
produced, by the action of gentle heat on coal, and 
in 1850 made his invention the subject of his cele- 
brated patent for ‘obtaining paraffine oil, or an oil 
containing paraffine, and paraffine from bituminous 
coals by slow distillation.””. The process was exten- 
sively carried out in the United States, under licence 
from Young, until crude petroleum was produced in 
that countrv in such abundance, and at so low a cost, 
that the distillation of bituminous minerals became 
unprofitable. 

In this connection it is interesting to note that, in 
consequence of the approaching exhaustion of the oil- 
fields of the United States, attention is now being 
actively given to the utilisation as a source of oil of 
the immense deposits of bituminous shales known to 
exist in that country. 

I have mentioned the work carried out by Young 
on the crude petroleum of Alfreton, and this leads me 
to refer to the prospects of obtaining free oil in 
quantity in this country. For manv vears there was 
an actual output of petroleum recorded in the General 
Report and Statistics relating to Mines and Quarries 
in the United Kingdom, issued by the Home Office. 
The annual output reached its maximum in 1893, 
when it amounted to 200 tons, valued at 488I. It 
had fallen to five tons, valued at 121., in 1899, and 
was returned as nil in the following vear. There was 


a recorded production of eight tons in t1go01, and 
twenty-five. tons in Ig02, none in the two succeeding 
vears, forty-six tons in 1905, and ten tons in 1906, 


the principal localitv of production for the latter years 
being Dumbartonshire. Since 1906 no output has 
been recorded. 

Apart from the production referred to, there have 
been discoveries of oil in this country from time to 
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time, some of which were of a very doubtful character. 
An interesting occurrence of io petroleum was 
brought to my notice in 1892. It took the form of a 
sudden influx of some hundreds of gallons of light- 
coloured oil into a well which was the source of the 
water supply of an isolated dwelling-house standing 
on high ground near Shepton Mallet. Another case, 
which is certainly genuine, is that of the oil find in 
a test-boring made for coal at Kelham, near Newark. 
From this bore-hdle, which at a depth of between 
2400 ft. and 2500 ft. had penetrated a bed of porous 
sandstone, a flow of characteristic crude petroleum 
amounting to five or six gallons a day took place. 
The much-advertised discovery at Ramsey, near 
Huntingdon, cannot be included in the same category, 
for the oil had unquestionably leaked from an adjacent 
store. 

It_may confidently be asserted that in certain parts 
of Great Britain the geological conditions are con- 
sistent with the existence of valuable stores of 
petroleum, but doubt has been expressed as to whether 
the drilling operations which the Government has decided 
to undertake will be attended with success. It is, 
however, admitted that the only conclusive test is 
that of the drill. Some months ago Lord Cowdrav 
publicly announced his belief that oil may be found 
in commercial quantities in Great Britain, and stated 
that his firm was prepared to spend 500,000l. on 
exploration and development if certain areas were 
reserved to them. 

Even if we should be unsuccessful in finding free 
oil, we know that we have abundant stores of 
bituminous minerals from which oil can be obtained 
by destructive distillation. 

For centuries petroleum has been raised from hand- 
dug wells in Burma, Rumania, and Galicia. In the 
days when King Thebaw reigned in Burma_ the 
winning of petroleum by hand-digging in the 
Yenangyaung district was an important source of 
revenue. 

This primitive system of production has been super- 
seded by the introduction of modern methods of drill- 
ing, in which steam-driven machinery is employed. 

The drilling of petroleum wells has been brought 
to such perfection that depths of a mile or more may 
be reached without serious difficulty in a moderate 
length of time, but the vield of oil needs to be con- 
siderable to render drilling to such depths a profitable 
undertaking. Four years age there were in the 
Boryslaw-Tustanowice oilfield of Galicia sixteen wells 
of a depth of more than sooo ft., and one was then 
vielding oil from strata which had been reached at 
5873 ft.. or nearly a mile and a furlong. 

It not infrequently havpens that oil is met with 
on completion of the well under such high pressure, 
sometimes several hundred pounds on the square inch, 
that the flow is uncontrollable. Most of us have seen 
pictorial representations of the famous oil-fountains of 
Baku, but less is known of similar occurrences else- 
where, which were of an even more remarkable 
character. A fountain in the Grozni oil-field in the 
northern Caucasus, which began to flow in August, 
1895, was estimated to have thrown uo during the 
first three davs more than 4,500,000 gallons, or about 
18,500 tons, of oil a day. It flowed continuously, but 
in gradually diminishing quantity, for fifteen months, 
quickly destroving the derrick, and afterwards 
neriodically. When I visited the spot in April, 1897, 
there was still an occasional outburst of oil and gas. 
To save the enormous volume of oil ejected an army 
of workmen was emploved day and night in throwing 
a dam across the valley, so as to form a gigantic 
reservoir. This dam gave way, and a second was 
constructed below it; a third. still lower down the 
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valley, being afterwards added as a measure of prv- 
caution. 

Probably the most sudden and violent of the oui- 
bursts of oil which have been experienced is that 
which occurred in 1908 on the San Diego property oi 
Messrs. S. Pearson and Son (Lord Cowdray’s firm) in 
Mexico. In the early morning of July 5 in that year 
oil was struck in a well known as No. 3 at a depth 
of 1824 ft. The pressure gradually increased, and in 
fifteen or twenty minutes the ground round the wel 
began to tremble. In various places, some so far 
distant as 250 ft. from the well, fissures appeared, 
through which oil and gas were emitted. One cf 
these fissures extended under the boilers, and althoug) 
the fires had been drawn the gas ignited. The flame 
was immediately communicated to the outflowing 
oil, and the well burned for a period of fifty-eight days 
with an estimated loss of 3,000,000 barrels of oil. 

The flames reached a height estimated at 1460 ft., 
with a maximum breadth of about 480 ft. So brilliant 
was the light emitted that at 9.40 p.m. on July 8 
persons on board a vessel at anchor in the Tamiahua 
lagoon, a distance of nearly eleven miles from th: 
well, were able to read a newspaper by it. This is the 
more remarkable when it is considered that the ap- 
proximate limit of distance at which an object 1oo fi 
high is visible to a spectator at sea-level is a littl: 
more than twelve miles, so that unless the light from 
the burning well had been reflected from smoke or 
cloud, only the upper part of-the column of flame could 
have had illuminating effect at the distance recorded. 
Besides ejecting the large quantity of oil mentioned, 
the well yielded a considerable volume of water, esti- 
mated to reach at times nearly 1,500,000 barrels daily 
This great flow of liquid carried away from the sides 
of the well solid matter estimated approximately at 
2,000,000 tons. On August 31 the flow of oil tem- 
porarily subsided, and it became possible to extin- 
guish the fire by means of sand puinped into the crater 
with centrifugal pumps. On September 26 the area o/ 
the crater was about 15,000 square metres, and on 
January 28 of the following vear about 117,600 square 
metres. 

The deposit of ozokerite in Boryslaw, Galicia, is 
unique, although the mineral occurs in other localities 
in that country, as well as in Russia and in Utah. 
The Boryslaw deposit underlies a pear-shaped area, 
the central and richest part of which is about fifty 
acres in extent, but this is surrounded by an outer 
zone of less productive territory, which increases th: 
area of the workable field to about 150 acres. The 
ozokerite occurs in veins varying from extreme 
tenuity to many feet in thickness. It is usually 
plastic, and has evidently been forced up from 
underlying beds by lateral pressure through _ fis- 
sures resulting from the local yielding of the 
marl to the compressive strain. The pressure which 
still exists is attested by the viscous flow of 
the ozokerite in the mines and by the frequent dis- 
tortion or collapse of the timbering of the galleries. 
As an illustration of this it is recorded that in one 
mine the perforation by a miner’s pick of a thin, 
impervious stratum of rock forming the floor of « 
gallery resulted in the gradual appearance of a vertica! 
stalk of ozokerite, which for a long time was replace: 
when it was removed. This curious appearance oi 
growth gave the name of Asparagus Mine to the working. 

Crude petroleum varies greatly in character, som: 
descriptions being of pale colour and highly mobile, 
whilst others are almost black and viscid. Th: 
specific gravity appears to range from 0-771 to 1-06. 

As regards its chemical composition, petroleum con- 
sists essentially of carbon and hvdrogen, together with 
oxygen, and varving amounts of nitrogen and sulphur. 
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Pennsylvanian petroleum consists chiefly of a large 
,umber of hydrocarbons of the paraffin series, whilst 
naphthenes or polymethylenes are the predominant con- 
stituents of Russian petroleum. In some descriptions 
of crude petroleum, notably those of the Dutch East 
Indies, Persia, and Burma, aromatic hydrocarbons are 
largely present. 

hese paraffins and naphthenes are very accom- 
in the sense that they readily lend them- 
selves to conversion, by dissociation, or ‘‘ cracking,” 
as it is termed, into other compounds of carbon and 
hydrogen, of lower boiling-point or higher volatility, 
which are so largely in demand at the present time 
in the form of motor-spirit. The conversion occurs 
when the oil is distilled under pressure or is brought 
into contact with highly heated surfaces. The 
chemical changes which occur in these circumstances 
and the constitution of the products were investigated 
by Thorpe and Young many years ago. In 1888 I 
was privileged to be associated with the Fullerian pro- 
fessor in, experimental work which involved the con- 
struction of suitable apparatus for carrying out the 
process on a practical scale, and it was found that 
in order to obtain the best results it was necessary to 
effect the condensation of the vapour also under pres- 
sure. The process devised at that time is essentially 
the same as that which is now very largely carried out 
in the United States, with the object of augmenting 
the inadequate supplies of motor-spirit normally ob- 
tainable from the crude oil bv fractional distillation. 
By carrying this treatment further it is possible to 
obtain aromatic hydrocarbons. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


SronyHurst College, Blackburn, is aiming at raising 
20,0001. as a war memorial, and the bulk of this sum 
will be devoted to the erection of new science labora- 
tories. 

Mr. S. H. Stroup, formerly demonstrator in chem- 
istry in the School of Pharmacy, Bloomsbury Square, 
has been appointed lecturer in pharmacy and chemistry 
in the University of Sydney, N.S.W. : 

Dr. C. Macraurtn, president of Mas- 
sachusetts Institute of Technology, has, we learn from 
Science, accepted the appointment -of director of col- 
lege training, in charge of the Students’ Army Train- 
ing Corps under the U.S. War Department’s Com- 
mittee on Education and Special Training, which aims 
at mobilising the higher institutions of learning. 


It is stated in Science that the residuary estate of 
the late Mr. John W. Sterling, which it is estimated 
will amount to 3,000,000l., has been left by the terms of 
his will to Yale University. The clause which gives 
the residue of the estate to Yale University contains 
the following passage :—‘ All the rest, residue and 
remainder of my estate not hereinbefore efiectually 
disposed of, I direct my said trustees to dispose of in 
the manner following: To apply the same, as soon 
aiter my decease as may be practicable, to the use 
and for the benefit of Yale University, in the erection 
in New Haven, Conn., upon land selected at its ex- 
pense by it with the approval of my said trustees, of 
at least one enduring. useful, and architecturally 
beautiful edifice, which will constitute a fitting 
memorial of mv gratitude to and affection for my 
aima mater.” 

\ Group of large firms engaged in the principal in- 
dustries of the Manchester district has offered to the 
governing body of the College of Technology, Man- 
chester, the sum of 3o000l., spread over a period of 
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five years, towards the cost of establishing a new 
department of industrial management, and this has 
been accepted by the Manchester City Council. A 
lecturer will shortly be appointed for this period of 
five years, at a salary of 600l., to conduct research 
in the subject of industrial management, to organise 
4&4 new department, to lecture to members of the 
college and to the public, and to assist industrial 
concerns in the solution of management problems. To 
make doubly sure that the department shall keep in 
close touch with practice, a number of managers, 
directors, scientific experts, and others who have had 
special experience or are responsible for important 
innovations will be invited to deliver public lectures, 
being offered substantial fees for placing their know- 
ledge at the disposal of their fellow-managers, and 


| thus serving to encourage enterprise and experiment 


| in matters connected with management. 


| made 


A SIGNIFICANT indication of the Government's atti- 
tude towards higher education and of its readiness to 
increase the State aid to universities was given by the 
Prime Minister in his reply to a deputation, which he 
recently received, representative of university educa- 
tion in Wales. That the Government is prepared to 
approach the question of grants to education in a spirit 
totally different from that which formerly prevailed was 
abundantly clear by Mr. Lloyd George. In 
Wales it is proposed that the county councils should 
levy a penny rate for higher education, and some of 
the councils have already decided to do so; and the 
Government is now asked to give a pound for each 
pound raised locally. Before an increased grant will 
be made, however, the University authorities must 
draw up a scheme for the expenditure of the money, 
and this must receive the approval of the Government, 
advised by the President of the Board of Education. 
It is also laid down as an essential condition of in- 
creased aid that the county councils shall agree to a 
pooling of their resources, and that the county con- 
tributions shall be made unconditionally and without 
the claim that so much of the money shall be used 
for founding scholarships. It is explained that any 
increased grant made as a result of increased local 
effort will be supplementary to the grants made for 
the training of teachers and for agricultural education, 
and every indication of a desire to give much greater 
assistance to universities was shown by the remarks 
of the Prime Minister. The question of making pro- 
portionate grants by the State towards capital expendi- 
ture is under consideration. The treatment given to 
Wales will be given to other universities also, and the 
Prime Minister stated that every claim for increased 
State aid on behalf of other universities would be con- 
sidered by the President of the Board of Education 
“in a thoroughly liberal and enlightened _ spirit.” 
Special reference, it should be added, was made to the 
low scale of salaries and pensions for professors— 
“There is no greater folly than to underpay these men, 
apart from the cruelty of it. It is stupid beyond 
words; it is unutterably stupid ’’—and the University 
of Wales is admonished, in any scheme which it may 
submit, to do something to improve the pay and sense 
of security of the teacher. As the amount of State aid 
will depend on the amount of local contributions, it 
is to be hoved that the country as a whole will rise to 
a sense of its responsibilities and its privileges. 


SOCIETIES AND ACADEMIES. 
LONDON. 

Faraday Society, July 23.—Sir Robert Hadfield, presi- 
dent, in the chair.—J. G. A. Rhodin ; Contributions to 
the chemistry of alumirium and aluminium alloys. The 
paper dealt with the sorting of various kinds of scrap 
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according to the percentage of aluminium by means 
of direct determination of aluminium, soluble in 10 per 
cent. NaOH. The method was described in detail, and 
it was claimed for it that it allowed oxide to be deter- 
mined as well. Certain phenomena relating to the 
behaviour of aluminium powder, when heated in air, 
were discussed, and also the preparation of Al,O,. A 
curve of specific gravities corresponding with perce ntages 

of aluminium in various alloys was given. Deter- 
mination of specific heats was mentioned as an alterna- 
tive.—R. J. Anderson; Metallography of aluminium : 

recrystallisation and grain-growth—the result of de- 
formation in the cold prior to annealing. During the 
course of some recent tests on the recrystallisation of 
cold-rolled aluminium sheet on annealing, some in- 
teresting recrystallisation and grain-growth phenomena 
were observed in this metal, which are confirmatory of 
the general laws of grain-growth and recrystallisation 
as now understood. While the degree of strain is 
indefinite, the effects of temperature on deformed 
aluminium are recorded, and instances of differential 
grain-growth are presented. These results appear to 
show definitely that aluminium is similar to other 
metals as regards annealing laws.—Prof. H. J. M. 
Creighton : Reinforced concrete v. salt, brine, and sea- 
water. On account of the rapidity and cheapness of 
construction, at present attention is focussed on the 
reinforced-concrete ship. The durability of this is still 
an undetermined factor, but in a large measure it will 
depend upon the action of the sea-water on the con- 
crete and on the iron reinforcements. Reinforced con- 
crete immersed in brine or sea-water is liable to subtle 
and persistent deterioration, due to electrolytic action 
Between the salt and the reinforcements. Therefore, 
the permanence and durability of reinforced-concrete 
ships are matters of considerable doubt, unless the sea- 
water is prevented from coming in contact with the 
reinforcements. Such prevention may be effected by 
coating the reinforcements with protective paint, or by 
applying to the outer surface of the concrete some 
material which will render it waterproof. 

Paris. 

Academy of Sciences, August 5.—M. P. Painlevé in 
the chair._J. Boussinesq: The second and third for- 
mulz of Tresca, for punching a block, with a lateral 
surface, not free, but cased in a rigid, polished, hollow 
cylinder, and for its flow through a lower orifice under 
the pressure of a piston of the same radius as itself.— 
A. Blondel; A phenomenon of instrumental diplopy 
and its application in medicine. The prism binocular 
may be used in the diagnosis of affections of the 
central nervous system, as, under certain conditions, 
a patient sees double images through the binocular, 
although seeing a normal single image by direct 
vision.—G. A. Boulenger: What is the Eleotris gobio- 
ides of M. Legendre ?—-G, Sizes: The doctrine of Aris- 
toxene; temperament of the Pythagorean scale.—P. 
Weiss: The characteristic equation of fluids. A study 
of the isochores of air, plotted from Witkowski’s ex- 
periments, of ethvlene and ether, from Amagat’s ex- 
periments, and of fsopentane from S. Young’s data, 
shows that isochores in each case consist of two straight 
lines inclined at an angle. The theoretical interpreta- 
tion of this bend in the isochore is not obvious, but 
a similar bend is shown by the corresponding mag- 
netic phenomenon.—L. Tschugaeff: A new reaction of 
osmium, A solution of OsO, or K,OsCl,, heated with 
thiourea in excess and a few drops of hydrochloric 
acid, gives a deep red or rose coloration, according to 
the concentration of the osmium solution. The re- 
action is characteristic and will detect osmium at a 
dilution of 1 : 100,000.—Ch. Gorceix : The post-Wiirmian 
Fier.—L. Gentil: The geology of Andalusia.—J. 
Amar: The nutritive equilibrium of the animal 
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organism. Remarks on a recent paper by F. Maigno 
(July 22).—.A. Besredka; Vaccination against dysente: 

by the mouth.—H. Vincent and G. Stodel: Antigar- 
grene serotherapy by a multivalent serum.—A., Sartor), 

G. Blaque, and M. Schulmann: A case of pulmona: 

sporotrichosis. A tumour in the lung, giving all th 
apparent signs of tuberculosis, but no Koch bacillus i) 
the sputum, proved to be due to Sporotrichum beu)- 
manni. 

CarPE Town. 

Royal Society of South Africa, June 19.—Dr. J. D. |. 
Gilchrist, president, in the chair.—J. R. Sutton: A noi 
on the possibility of long-range weather forecasts. Th 
author shows that the June temperatures, and especial! 
the minima, at Kimberley are modified by the character 
of the May rainfall.—J. S. v. d. Limgen and A. R. E. 
Walker: Preliminary note on Anatase. The authors 
gave a preliminary account of their investigations ©) 
the radiation pattern of Anatase. 


BOOKS RECEIVED. 

The Processes of History. By Prof. F. J. Teggar. 
Pp. ix+162. (New Haven, Conn.: Yale Universit 
Press.) 

The Portal of Evolution. By a Fellow of the Gev- 
logical and Zoological Societies. Pp. 295+ii. (Lon- 
don: Heath, Cranton, Lid.) 16s. net. 

Handbook of Travel. Prepared by the Harvard 
Travellers’ Club. Pp. 544- gt Mass. : Har- 
vard University Press.) 2.50 dollars. 

Descriptive Catalosue of the British Scientific Pro- 
ducts Exhibition, August 12-September 7, 1918, with 
Articles on Recent Developments. Pp. xxiii+23'. 
(London : 6d. net. 
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The Exhibition includes hundreds of 


demonstrations are given daily. 


SCIENCE TEACHERS AND LECTURERS 


Schools, Technical Institutions, and Universities 


should not fail to visit the 


BRITISH SCIENTIFIC 
PRODUCTS EXHIBITION 


organised by 


THE BRITISH SCIENCE GUILD 
At KING’S COLLEGE, STRAND, LONDON, W.C. 2. 


Patron: H.M. THE KING. 


illustrating developments of scientific industries in recent years. 


Open 14 a.m. to 7 p.m. (including Saturdays) until Sept. 7th. 


and products 


appliances, 
Lectures and 


instruments, 


Admission 1s. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 


LECTURESHIP IN INDUSTRIAL 
ADMINISTRATION. 


The City Council invites applications for a Lectureshi 
Administration in the College of Technology. Salary 
five years. 

Conditions of appointment and form of application may be obtained from 
the Registrar, College of Technology, Manchester. The last day for the 
receipt of applications is 22nd September. The lecturer wills be allowed to 
undertake private work under the usual conditions applicable to lecturers 
of the College. 

Canvassing, either directly or indirectly, will disqualify a candidate’ for 
appointment. 


in Industria! 
600 a year for 


J. C. 
Principal. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 


LECTURES IN INDUSTRIAL 
ADMINISTRATION. 


It is proposed, during the Winter Session 1918-19, to institute a series 
of Afternoon or Evening Lectures on the above subject. Application is 
invited from, persons prepared to deliver one or more lectures at a fez not 
exceeding £20 per lecture. Applicants should communicate with the 
Registrar befure 14th September. 
J. C. Maxweci Garnett, 
Principal. 


MORPETH GRAMMAR SCHOOL. 
WANTED, September 17, if possible :— 


(x) for Art and Wood Work. to well-qualified 


(2) MASTER for Middle School, Geography especially. £160. 
(3) MASTER or MISTRESS for young boys. £140. 
Apply to 


G. D. DAKYNS, M.A., Headmaster. 


Organic Chemists. 


We are prepared to consider applica- 
tions from well-trained organic chemists 
with a view to immediate or future em- 


ployment in our laboratories. A sound 
training in theoretical and manipulative 
organic chemistry is essential. Expe- 
rience in organic research work a great 
recommendation. 


LEVINSTEIN Ltd. Blackley, Manchester. 
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(Pure Fused Silica). i} RETORTS, &c. 


LABORATORY WARE Porcelain 


Finely Glazed Crucibles, Basins, CRUCIBLES AND BASINS. 


Tubes for Iron and Steel Analysis, |f 


Beakers, Casseroles, Boats, Filter Papers 
Pyrometer Tubes, Muffles, etc. 


SPECIALLY RECOMMENDED | Pure Chemicals 


FOR RELIABLE ANALYTICAL WORK. 
Superior to Porcelain. 
The THERMAL SYNDICATE JOHN J. GRIFFIN & SONS, 


| WALLSEND-ON-TYNE, 4. KINGSWAY, LONDON, W.C. 2. 
28 VICTORIA STREET, LONDON, S.W.1. 


| 


CHEMICAL & SCIENTIFIC APPARATUS 


ALL BRITISH | W | BRAND. 


MADE IN TWO QUALITIES. 


(1) An excellent Soda Glass, suitable for 
ordinary use, branded ; 


(2) A Highest Resistant Glass So Ana- 
lytical and Research Work, branded 


WOOD BROTHERS GLASS COMPANY, LTD., 


BOROUGH FLINT GLASS WORKS, 
BARNSLEY. 


Obtainable from Laboratory Outfitters and always stocked by 


Wm. Toogood. Ltd., 77 Southwark St. LONDON, S.E. 1. Middleton & Co., 11 Linthorpe Road. MIDDLESBROUGH 
Harrison. Parkinson & Co., Sunbridge Road. BRADFORD. Urwin & Co., The Manors. NEWCASTLE-on-TYNE. 
C. & J. Montgomery, 147 Royal Avenue. BELFAST. Brady & Martin, Ltd., 
Standley Belcher & Mason, Ltd., Church St. BIRMINGHAM. Northumberland Road. NEWCASTLE-on-TYNE. 
MecQuilkin & Co., 17 Sauchiehall Street. GLASGOW. J. Preston, Barker's Pool. SHEFFIELD. 
Thomson, Skinner & Hamilton, 38 Sauchiehall St. GLASGOW. W. Finlayson, 141 High Street. STOCKTON-on-TEES. 
Reynolds & Branson, Ltd, 14 Commercial Street. LEEDS. F. A. Henriques. 56 Clarence Street. SYDNEY. 
Battle, Son & Maltby, Chemists. LINCOLN. Petter & Co., Casilla del Correo, 1461. BUENOS AIRES. 
Orme & Co., Ltd., 17/19 Russell Street, W. R. Everett, Ltd., P.O. Box 834. CAPE TOWN. 
London Road MANCHESTER. PO. Box 1665 JOHANNESBURG 


INSIST ON HAVING THE (Ww) BRAND. 
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HILGER QUARTZ SPECTROGRAPHS 


giving ¢ the whole spectrum from W.L. 8000 to W.L. 2100 in focus on a flat ie plate. 


A wave-length seale extending over the above mentioned range can be supplied, so adapted that it 
can be photographed on the plate at the time of taking the photograph of the spectrum, the scale 


appearing in juxtaposition to the spectrum on development of the plate. The instruments are sent out 
completely adjusted and ready for photographs to be taken. 


Size taking plates x 3}’. 
(see above figure) taking plates 10” 4”. 


Complete description and specimen photographs post free on application to the Makers: 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 1 


Telegraphic Address: ‘‘ SPHERICITY, PHONE, LONDON.” Telephone Nos. : NORTH 1677-8. 


Made in two sizes 


Illustrated Lists of Spectroscopes and Spectroscopic Apparatus of all kinds gratis on request. 


NOTE.—I mmediate delivery cannot be given, but we are establishing a Waiting List for all orders for Scientific Apparatus. We advise intending 
clients to place their names on this List now, as delivery will be made in order of rotation and as quickly as existing conditions permit. 


Balances 


are 
Made in London 


BY 


ESTAB_ 1849 ELC. 1. 
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MACMILLAN & CO.’S NEW BOOKS. 


Sir William Ramsay, «.c.B., F.R.S.: Memorials of His 


Life and Work. 3, Sir WILLIAM A. TILDEN, F.R.S. With Portraits. 8vo. 10s. net. 
By Sir RICKMAN JOHN GODLEE, Bart., K.C.V.O., F.R.C.S. With Portraits and 
Lord Lister. 


other Illustrations. Second Edition. 8vo. 18s. net. 


NATURE,.—“ The book is something more than a biograpky of a remarkable personality and history of a period. It 
presents an epitome of the universal struggle between progress and reaction as it was fought out at one of the ancient seats 
of learning.” 


* 
An Enquiry into the Analytical Mechanism of 
By Sir THOMAS WRIGHTSON, Bart., Memb. Inst. C.E. 
the Inter nal Ear. With an Appendix on the Anatomy of the parts concerned by 
ARTHUR KEITH, M.D., F.R.S._ Illustrated. 8vo. 12s. 6d. net. 

ENGINEER/NG.—“ Dr. Keith in the clearest manner expresses his belief that Sir T. Wrightson has succeeded in 
establishing a really satisfactory theory of hearing. Having expressed our inability to judge of the anatomical evidence, 
it would be idle to add to this testimony, but we hope, without presumption, we may be permitted to express our 
admiration of the manner in which the theory is presented, of the thoroughness with which each detail is discussed, of the 


completeness of the mental picture that is constructed, and to acknowledge the charm attaching to a sustained and 
consecutive argument.” 


The Manufacture of Intermediate Products for 


D es By JOHN CANNELL CAIN, D.Sc. (Manchester), Editor of the Journal of the Chemical Society ; 
° Examiner in Coal-Tar Colouring Matters to the City and Guilds of London Institute; late 
Member of the Technical Committee, British Dyes, Ltd., and Chief Chemist of the Dalton Works, Huddersfield. 

With 25 Illustrations. 8vo. tos. net. 
THE ANALYST.—‘ Will be warmly welcomed by all chemists, including especially those who are directly concerned 
with the study of synthetic colouring matters. It fills a noticeable gap in the literature by assembling in one volume the various 
methods of manufacturing intermediate products, fortified by very frequent references to the patents upon which they ar: based.” 


A Text Book of Physics for the Use of Students 


neers,” etc., and §. G@. STARLING, B.Sc., A.R.C.Sc., Author of ‘* Electricity and Magnetism for Advanced 
Students,” etc. Extra Crown 8vo. 15s. 
Also in Parts:—DYNAMICS, 5s. HEAT, LIGHT, AND SOUND, 6s. MAGNETISM AND ELECTRICITY, 4s. 
HEAT, 35. 6¢. LIGHT ANU SOUND, 35. 6d. 
THE ELECTRIC/AN.—“ We have no doubt that this treatise will prove of the greatest help to students of either of 
the types indicated in the title-nage.” 


Discovery; or, The Spirit and Service of Science. 


By Professor GREGORY. With 8 Plates. Fourth Impression. Crown 8vo. 6s. net. 

THE CHEMICAL NEWS.—‘‘It would be no bad thing for the nation if every child of fifteen or more in every school 

in the kingdom, and if every grown person whose mind, however steeped in literary or classical subjects, had not utterly lost 
the receptivity of youth, could be persuaded to read carefully and assimilate thoroughly Prof. Gregory's book (and probably 
very little persuasion would be needed in the case of the average’ boy or girl).” 


FOURTH EDITION THOROUGHLY REVISED. 


An Elementary Treatise on Curve Tracing. 


By PERCIVAL FROST, Sc.D., F.R.S. Fourth Edition. Revised by R. J. T. BELL, M.A., D.Sc., Lecturer in 
Mathematics, University of Glasgow. 8vo. 12s. 6d. net. 


Alternating Current Electrical Engineering. 


By PHILIP KEMP, c. Tech, (Vict.), A.M.I.E.E., Lecturer in Electrical Engineering at the Polytechnic, Regent 
Street, London. Illustrated. 8vo. 175. net. [ Friday. 


Elementary Engineering Papers for Naval 
Cadetships (Special Entry), 1913-1917. tdited by R. M. MILNE, M.A. Crown 8vo. 


Sewed. 1s. 3d. net. 


Mathematical Papers for Admission into the 
Royal Military Academy and the Royal Military College, 
and Papers in Elementary Engineering for Naval Cadetships, 
Nov. 1917 and March 1918. Edited by R. M. MILNE, M.A., Assistant Master, Royal Naval 


College, Dartmouth, &c. Crown 8vo. Sewed. Is. 3d. net. 
j MACMILLAN AND CO., LTD., LONDON, W.C. 2. 


A 
| re 
{ 
— 

One 
6-ir 
CL 
| 
or | 
Sy 
aniu 
| Ner 
Pec! 
Salt 
B 

\ 


AuGusT 29, 1918] 


NATURE 


ccvil 


Change of Address. 
A.C. COSSOR, 


Kindly note that our showroom and offices are 
now transferred to our new Highbury Works. 
All communications should be addressed to— 


ABERDEEN WORKS, 
ABERDEEN LANE, 
HIGHBURY GROVE, 
LONDON, N. 5. 
Telephone No. : 1385 NORTH (2 Lines). 


FOR SALE 


VERY FINE NICOL PRISM 


One inch clear circular averture, nearly four inches in length, 
mounted in tube, £15 0 0 


ASTRONOMICAL TELESCOPES 


6-in. WRAY, on — finder, eyepieces, slow 


motions, etc. ..£75 0 0 
3-in. WOOD, finder, 4 as’ ro. and “day eyepieces, 

diagonal, steadying rod, slow motion, on tall 

garden stand. --.-£17 10 0 
3-in. WATSON BROS., 2 astro. and 1 day eye- 

pieces, on pillar and claw stand . £8 17 6 


‘CLARKSON’S, 388 High Holborn, London, W.C. 1 


(Opposite Gray's Inn Road.) 


OLD PLATINUM, GOLD 


Dental Alloy, Scrap, &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, w. 1. 
EST. 1772. 
Fine Jewels or Plate also purchased or valued. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon 5 ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
anium ; Hormiphora (preserved); Leptoplana; Lineus, Amphi s, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, sina, Pedicellina, Holothuria, Asterias, Echinus, 
Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymovth. THE DIRECTOR. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of 


FOR COLLECTORS OF INSECTS, BIRDS’ E@@S AND SKINS, 
MINERALS, PLANTS, &c. 
N.B.—For excellence and superiority of Cabinets and Apparatus 
references are permitted to distinguished Patrons, Museums, Colleges, &e. 
A LARGE STOCK OP INSECTS, BIRDS’ EGGS AND SKINS 


SPECIALITY.—Objects for Nature Study, 
Drawing Classes, &c. 


Birds, Mammals, &e., Preserved and Mounted by First-class 
Workmen true to Nature. 
All Books and ——, (New and Second-hand) on Inseets, 
Birds’ Eggs, &c., supplied. 
W.C. 2, 


86 STRAND, LONDON, 
FULL CATALOGUE POST FREE 


(Five Sears from Charing Com: ) 


FOR ALL KINDS OF EDUCATIONAL 


Mineral Material, 
COMMON ORES, and SBLECT 

SPECIMENS, at ALL PRICES. 
G. H. RICHARDS & CO., 


Dealers in all kiuds of British and Foreign Mineral Specimens. 
PRICE LISTS FREE. 


48 Syduey Street, Fulham Road, South Kensington, London, $.¥. 


CARDBOARD 
GLASS-CAPPED BOXES 


Doz. Doz. 
x 8. 34" 24" xX 2” 4/- 
423. 24" x 12"x 1" 2/3 5 
425. 12” x 14” 432. 5” X 38” x 14" 5/9 
426. 34” 23” x-1" 3/3 433- 5° X 34°x 2" 6/- 
427. 34” X 24” x 14° 3/6 434. 5” X 34” X 2h” 6/6 


Glass-capped Boxes and Card Trays made to order. 
Estimates Free. 


RUSSELL & SHAW, 
38GT. JAMES STREET, BEDFORD ROW, HOLBORN,W.C.1 


ROCK-FORMING MINERALS 
in great variety and of all sizes. 
MINERALS FOR ECONOMIC PURPOSES 
OF ALL KINDS. 

Minerals for all Scientific Work can be supplied by 
JAMES R. GREGORY & Co., Mineralogists, &c. 
189 FULHAM ROAD, SOUTH KENSINGTON, S.W. 3. 


Telegrams : ‘* Meteorites, london.” Telephone: Western 2841. 


Editorial Communications to the Editor. 
Telephone—Gerrarda, 8830. 


& 
Yea 
(26 Numbers) ose 4 1 $¢ 6 


Quarterly (13 Numbers)... 


— t. d business letters for **Nature” should Rd addressed to the Publishers; 
The telegraphic address of “ Nature” is ‘“‘Phusis” London. 


SUBSCRIPTIONS TO “NATURE.” 


(A charge of 6d. | is made for PAS. Scotch and Irish Cheques.) 
Cloth Cases for binding “ Nature” are issued at 1s. 6d. each, and can be sent post free for Is. 9d. 


To all Places Abroad :— 4 s @. 
Half-yeariy (26 Numbers) . 
Quarterly (13 Numbers)... 0 80 


First Two Lines in Column ... a a 2 
Per Line after .. 0.09 
One Sixteenth Page, or Eighth Col. 0 10 0 
One Eighth Page, or Quarter Col... 0 18 6 


OFFICE: ST. 


NET FOR ADVERTISEMENTS. 


For the re-direction of ante to advts. a charge of 6d. per arery is inn. 
Cheques and Money Orders should be Crossed and made payable to MACMILLAN @& CO., Limited. 
MARTIN’S STREET, 


aunw: 

cooa® 


One Sixth Page, or One Third Col. 
uarter Page, or Half a Column ... 
alfa Sage. ora 

Whole Page 


LONDON, W.C. 2 
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BECK | MICRO-MANOMETER 


MICRO-OBJECTIVES Measurement of Small Pressures. 


Realising the Shortage of Objectives for 
Microscopie Work, we give particulars of 
Lenses which we can supply from our Stock. 


SERIES A. 


Cat. Focal Length in English Angular Numerical Price. 

No. Millimetres. Designation. Aperture. Aperture. 


HOMOGENEOUS IMMERSION. 
SERIES D METALLURGICAL OBJECT GLASSES. 


Focus’* , English 
ie, mm: Full particulars from the Makers: 


Contractors to H.M. War Office, Indian Government, 
Crown Agents for the Colonies, etc. 


+ 10 PER CENT. ADVANCE. 


Laboratory and Offices: 


R. & J. BECK, LTD., 1447 WARDOUR STREET, LONDON, W.1 


Factories: 147 and 151-3 Wardour Street; 6, 9, 10 and 11 
Wardour Mews; and 46 and 48 Foley Street, W. 1. 


68 CORNHILL, LONDON, E.C. 3: 


Va, 


One of the reasons for the great popularity of the Versalic ,', inch Oil Immersion 
Objective is the number of kind recommendations by Versalic users in every 
branch of science. 

Its long working distance, its immovable front lens, and the beautifully clear 


image that it gives have made it a universal favourite. The definition is always 
superb, even when deep eyepieces are used 


Sole Manufacturers :— 


W. WATSON & SONS, Ltd., 313 High Holborn, London, W.C.1. , 2. . 


Accurately Graduated Glass 
Laboratory Apparatus. 


CYLINDERS, 


Ss, 
NITROME TERS, 
Made by CARBON TUBES, etc. 


STANDLEY BELCHER & MASON, Lo., 


Church Street, Birmingham. 
Graduating and Glass Blowing —-1 LUDGATE HILL. B’HAM. Pure Acid Works—HOOPER STREET, B’HAM. 


Printed in Great Britain by R. Cay anp Sons, Limrrep, at Brunswick Street, Stamford Street, S.E.1, and published by MACMILLAN AND Co., LIMITED, 
at St. Martin’s Street, London, W.C. 2, and THz Macmitran Co., 66 Fifth Avenue, New York. —THURSDAY, August 29, ror8. 
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